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ARCHITECTURAL CONCERNS
FOR
FUTURE LEARNING ENVIRONMENTS
* Kelvin Loren McMillin, Ph.D.
University of Nebraska, 1994
Advisor: Ward Sybouts

An overriding principle of architecture is "form ever follows function.” With this
principle, the design of a school facility should reflect the educational program housed
within it. The function of most buildings is fixed or static. However, in education,
evolving curricula and programs make the function more dynamic, often resulting in
dramatic changes in purpose during the life span of the building. Given the fixed nature
of facilities, the evolving nature of school programs and the financial commitment
required for new facilities, school stiuctures must be designed with future function and
form in mind.

Research on future school facilities is limited, dated in nature, or reflects a
singular point of view. A reasoned, expert, group consensus regarding future educational
programs and facilities is needed to assist local school districts in making future facility
decisions.

This research was undertaken to develop a reasoned group consensus as to factors
which will effect future educational programs and the resultant effect of these factors on

future school facilities. This study consisted of administering an iterative, five round



survey instrument to a reputationally elite group of architects, futurists, and educators. A
modified Delphi process was the basis for administering the study and developing the
survey instrument.

The subjects in this study were divided into two sample groups. The first group
responded to the first two survey rounds concerning social and technological futures for
education. The second sample group responded to survey rounds three through five,
concerning the effect of social and technlogical futﬁres on future school facilities.
Following survey rounds, the participants were given either qualitative or quantiative
feedi)ack for the purpose of generating higher order responses and group consensus.

The findings of this study indicate twenty-eight probable social or téchnological
futures that may effect education. In addition, the study findings indicate twelve major
themes concerning the effect of these futures on school architecture. Each theme has
supporting architectural considerations that could be incorporated in future school

facilities. Recommendations for other researchers are noted.



DEDICATION

This work is dedicated to the memory of my twin sister, Karen, who God chose to
take from this world at an early age. A woman of wonderful dreams and aspirations, she
accomplished much in her brief lifetime. A Summa Cum Laude graduate, All-American
athlete, and loving sister, I know that her greatest dream still lives, her children. For all

that knew her and were inspired by her, she truly was a gift from God. Thanks, Sis.



ACKNOWLEDGMENTS

There are several individuals who through the years have profoundly effected my
hopes, dreams and ultimately my accomplishments. To each of these people I extend my

gratitude for their unique gifts. . .

to Kelly McMillin, my wife and muse, for understanding and accepting
my many absences and the loss of so many precious moments together;

to my parents, Fred and Vivian McMillin, for their life-long unconditional
love and support;

to my high school coaches, Lonn‘ie Franklin and Clark Wille who years
ago convinced a young boy to believe in the impossible, or at least the
very improbable;

to my close friends, Phyllis Hasse and Margie Lawson, who always saw
the silver lining of every cloud;

to Luise Bemer, for her patience in editing this study, but above all for

a wonderful friendship;

to my aunt, Florine Moore, who for years has cared enough to introduce
me as her good looking nephew the doctor, at least now she is half right;
to Vickie Hobbs, who kept me focused and provided invaluable assistance
in the development of a computer sorting system for data analysis;

to Dr. Richard Farmer of Southeast Missouri State University, my mentor
and friend during my master's program, for first suggesting that I continue

my education,;




to the many professors in the Department of Educational Administration at
the University of Nebraska-Lincoln, who collectively nursed a 'wannabe'
eagle from fledging to initial flight;

to Dr. Cale Hudson, who took the extra time and made the extra effort to
see that this Missouri transplant felt at home in Big Red country;

to Dr. Marilyn Grady, my mentor, who by example and committment,
helped me understand what leadership w;as;

to Drs. Miles Bryant, William Sesow and Homer Puderbaugh, members of
my committe, for their expertise, advisement, and infinite patience; and

to Dr. Ward Sybouts, my doctoral advisor and friend, a truly wonderful
person, who until now may never have known how much I valued his
experience, knowledge, and companionship. God blessed me the day I was

introduced to Susie and you.




CONTENTS

LISTOFTABLES .. .. ... i e i i i i it

LISTOFFIGURES. . . . .. ... i e e '

Chapter

L Introduction . ... . ...ttt ittt ittt eeenenns
Contextof the Problem . . ... ...... ... ...

Educational Specifications. . .......................

Future Educational Programs and

School Facilities. . . ......................
The Delphi Process. . . ......................
The Research Paradigm. . .. .......................

Statement of the Problem .. .....................

ASSUMPUONS. . . .. ..ottt ittt i i e e e
Delimitations and Limitations . . .. .................
Significance of the Study. . . .. ......... ... ... .. ....
Procedures. . . . ....... ... ..
I. ReviewoftheLiterature. ................. .. ... ... ......

The Evolvement of Educational Facility Architecture. . .

i8



Chapter Page
Ancient Greece and Rome. . . .. ettt e 19
Fifteenth and Sixteenth Century. . . . ......... ..ot 20
Seventeeth and Eighteenth Century . . . .. . ... ... 20
Nineteenth Century. . .. ... ccvvvriin e ennnns 22
Twentieth Century . . ... .. oo iii i 26

Future Educational Facility Architecture. .. ..........coovaenentn 31
Architectural Programming. . ...... ..o 37
The Principles of PrOSraMMINg . .. .+ ++ . +vvvevnnennn. 38

The Process of Programming. .. ....... c..covvnnnnennnn 42
Program CONENL. . . ...vvvvnvne et eaanes 43
Strategic Planning. . . ... ... .. .o 44
Futures Research ... .....cov ittt 46
The Concept of the Future: Past. . .. ................ 46

The Concept of the Future: Present. . . ... ........... 47
Explorartory and Normative Forecasting . . .. ........ 49
Delphi Technique. .. . .....ccieeiiiiiiiaennnn 51
CONCIUSIONS. & vttt eee i et eeinanaeaaeesenaeeennnns 52
I MethOdOIOZY . ..o et i iiieeiiee e ea e e s 54
Pre Study .. ..ottt i 54
Review Of LItErature . . ... .o voeeeii it iinieneeaaceenennns 54
Social, Technological or Environmental Futures . . . .. ....... 55
Pilot Study .. .. oe e 57
Population. . . .. .....c.iuiie e 58

ii



Chapter Page

Reputational Nomination RoundOne. .................. 58
Reputational Nomination Round Two. .................. 59
Reputational Nomination Round Three. .................. 59
Sampling. . . . ..., 60
Data Collection. . . . . ...... ... ... ... 61
Procedures: Delphi Iterative Rounds . .. ..................... 61
DelphiRoundOne . .. ......................... 62
DelphiRound Two . . .......................... 64
Delphi Round Three. . . . ....................... 64
Delphi RoundFour . . ......................... 66
DelphiRound Five . . . ......................... 66
Delphi Instrument Design . . . .................. 67
DataRecording. ... ........ ... 67
Data Analysis ............ ... ... ... ... . ... . ... .. 68
Data Analysisby Coding . . . ................... 69
Matrix. .. .. ... 70
Clustering. . . . . ....... ... ... . .. 71
Descriptive Statistics. . . . ..................... 71
Constant Comparative Method. . . . . ... .......... 71
Verificationof Data . . ... ........................... 72
Internal Vahidity. . ........................... 72
Rehability. . . ........ ... ... . 73
External Validity. . . . ......................... 73
Q iii




Chapter Page

Techniques for Validity and Reliability in the Study. . . ... ... 74
Triangulation. . . .. e et e e et e e, 74
Feedback From Informants/Member Checks. . . . . 75
Weighted Evidence/Long-Term Observation. . . . . . 75
Audit Trail ... ... .. .. ... ... . .. . 76
Rich, Thick Description. . . ..................... 76

Presentaion of Results . . .. ........................ 76

IV. Compatibility of Research Methodology and Research Topic. . . . . . . .. 78

Fit of the Qualitative Paradigm to the Topic . . ... ... ... 78
Particularlistic . . . . ........ .................. 79
Descriptive . . ...... ... ... .. 80
Heuristic. . . . .......... .. ... . ... i, 80
Inductive. . . ......... ... ... ... 81

Fit of the Delphi Process to the Focus. . . . ... .......... 82
Expertisc in the Subject Area. . ... ....... ..... 83

Successive Rounds and Controlled Feedback. . . . 84

Collective Subjective Judgements. . . . ... ... .. . 85

Face-to-Face Interaction. . . . . ....... ........ 85

V.o Pilot Study. ... ... . 87
Methodology . ........... ... ... ... ... 87
DataCollection ............ ... ... ... ... 87
DataRecording .. .. ........ ... .. ... .. .. ... .... 88

Data Analysis . ... ....... ... ... i 88

iv

i1



Chapter Page

Presentation of Results . . . ........... ... .......... 90
Effectson Education . . . . .......... ........... 90
Effects on Educational Facilittes . . . . .. ........ 91

Summary . ... .. e et e 96

Overaréhing Themes . . . . ..... ... 0., 97

Reflections . ... ........ ... i, 98

VL Results .. ....ooiniiiii i i i i e v 100

SurveyReturnRates . .. ......... ..ot 100

DelphiRoundOne.......... ... ..., 101

DelphiRound TWO .. ....oviin i PO 109

DelphiRoundThree . ............. ... . ... 117

DelphiRoundFour............. ... ... oo, 120

DelphiRoundFive............ ... oo, 123

Summary . ........ .. e e 135

VII. Summary, Conclusions and Recommendations. .................... 136

SUMMAry . ...t e e e e 136

ResearchQuestion One...........ccviiiiiiiiiieiin .. 137

Research Question Two . .. ............ ... ... .c....... 139

Research Questions Threeand Four .. . . ................. 141

ConClusions . . .. ...t e 144
Methodoligical Conclusions . . .................... 144
SurveyConclusions . . ............. ..., 145

Recommendations . ... .............. ... ... 145

v



Bibliography .......

Appendices
Appendix A:
Appendix B:
Appendix C:
Appendix D:
Appendix E:
Appendix F:
Appendix G:
Appendix H:
Appendix I:
Appendix J:
Appendix K:

Reputational Sampling Letter .. ...................... 157
Pilot Study Survey Instrument RoundOne .............. 164
Pilot Study Survey Instrument Round Two............. 197
Survey InstrumentRoundOne . ...................... 261
Survey Instrument Round Two ....................... 293
Survey Instrument Rounds One and Two Results . .. ..... 342
Survey InstrumentRound Three . .................... 389
Shrvey InstrumentRoundFour....................... 428
Survey Instrument Round FourResults . ............... 497
Survey InstrumentRound Five ...................... 547
Survey Instrument Round Five Results . . . . . .. e 568
vi 13



LIST OF TABLES

Table
6.1 Descriptive Statistics for Rounds One and Two of the Survey

Instrument. .. ... .. it e i e e e e 107
6.2 Rank Order of Forecasts by Probability of Occurrence
RoundTwo . ... e i e i 110
6.3 Descriptive Statistics for Round Five of the Survey
Instrument. . ... ... i e e 125
6.4 Rank Order of Thematic Characteristics by Probability of Occurrence
RoundFive . ... ... i i i i i i 126

LIST OF FIGURES

Figure Page

2.1 The Relationship Between Programming and the Architectural

DesignProcess . . ...ooiiii i e e 39

2.2 Iterative Programming Style . . . . ............ .. ... .. ... .... 41

3.1 Graphic Representation of the Proposal Methodology . . ......... 63
vii

14



CHAPTER 1

Introduction

Context of the Problem

American architect Louis Sullivan once stated, that "form ever follows function," a
principle which still permeates architectural planning today, almost a century later.! In
essence, Sullivan asserted that the design or form of a building must logically be based
upon the activity housed within it (the function). In most cases, such as a residential
structure, the function of the building has a primarily established purpose. The minor
changes that do occur are widely accepted and based upon the evolutionary and cyclical
stage of the family's development (newlywed, nursery, adolescents, the empty nest, and
retirement). However, in education, the almost revolutionary changes in curricula and
programs have made the function of the school more dynamic, often resulting in dramatic
changes during the forty to ninety year life span of the building.

During the past twenty years, changes in school programs and philosophies such as
education of the handicapped, disadvantaged and gifted; equality of the sexes, computer
technology and even state mandated teacher/pupil ratio "ceilings” have resulted in vastly
changed and overcrowded buildings in many districts. Consequently, facilities designed
and constructed only twenty years ago, though adequate to house then existing
enrollments, are often inadequate to house today's evolved school programs. Leaders in

the Education Writers Association suggest that at least 25 percent of this nation's school

I Louis Sullivan, "The Tall Office Building Artistically Considered," Lippincotis
Magazine, Volume 57, 1896: 403.
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facilities fall into this category, which they describe as " inadequate, crowded, and
shoddy."? In addition, they suggested that 33 percent more will soon become inadequate
as enrollments continue to increase. Due to the evolving school programs and services,
the lengthy life span of the typical school building, and the substantial fiscal commitment
required from the community for remodeling or new construction, school structures must
be designed with the future of function and form in mind.
Educational Specificati

Typically, the creation of a school building has three major steps: (1) the
development of educational specifications (architectural programming), (2) the development
of architectural drawings or plans based upon these specifications (architectural design),
and (3) the actual construction of the building utilizing the architect's plans.3

The development of educational specifications (one part of architectural
programming) is an organized process of inquiry whereby problems concerning function,
form, economy, time, and energy are defined. The inquiry procedure is based upon a five
step process; the establishment of goals, the collection and analyzation of facts, uncovering
and testing concepts, determining specific needs, and stating the problem.# When based
upon the context of public education, architectural programming results in a comprehensive
set of written physical, educational, and community requirements which are representative

of the educational aims of the school district.

) v . An o ition
School Buildings (Washington, D.C.: Education Writers Association, 1989), 1.

3 N.L. Engelhardt, N.L. Engelhardt, Jr., and Stanton Leggett, School Planning
and Building Handbook (New York: F.W. Dodge Corporation, 1956).

4 William M. Pena, with William Caudill and John W. Frocke, Problem Seeking-

A_J_IQC_ILLTAI_E[Qg_ammmg_P_ﬂm.e_ r (Boston: Cahners Books International Inc, 1977)
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Originally, the development of educational specifications was performed by the
architect. Through time, this was changed to include both the superintendent and the
architect, and eventually the advice of the board of education was added to the process.
Recently, the trend in educational specifications has been development by a committee of
local teachers, administrators, school board officials, educational consultants, and
townspeople.> To date, the committee process of developing educational specifications,
often termed "cooperative planning"S or "participatory design,"” has generally reflected a
local perspective. The committee process, which can restrict insight by limiting input from
sources external to the community, often results in facilities traditionally designed and
programmatically adequate for a few short decades.

The development of social, economic, political, and technological changes, plus the
accessibility of information bases has led to a society exponentially changing. The
explosive expansion of knowledge and information represents a dilemma to persons
charged with designing school buildings, how to determine accurate educational
specifications for the design of future school facilities particularly in times of increasing
societal change. School buildings traditionally designed to meet local perspectives of the
future may quickly become inadequate as local perceptions of future needs become overrun
by societal change on the local, national, and global level.

The process of developing educational specifications may evolve once more,

expanding the number of decision makers from the architect, superintendent, board of '

5 Donald J. Leu, "The Changing Planning Process,’ Ih&o_ung_ﬂ_qf_ﬁd_mangnal
Facility Planners Journal 16, no. 5 (1978): 11.

6 "Cooperative Planning Primer,” il of
Journal (CEFP Journal Special Report, 1981): 1-7.

7 Aase Eriksen, "Participatory Design in Grand Rapids: Second Generation
Planning," The Council of Educational Facility Planners Journal 17, no. 4 (1979): 18-21.
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education, and local school committee to include a panel of national experts from various
disciplines, all focused on the future needs of educational buildings. Perceptions from
such a diverse group, with differing locations, disciplines, and backgrounds may become
necessary, as the common individual or local committee may not have the required
expertise and future perspective to accurately forecast general educational facility needs.
Facility planning for the future requires accurate perceptions of future enroliments,
curricula, society, and programs; careful consideration of how these futures impact school
facilities, and most of all involvement beyond one or two decision makers.®

The debate over future curricular programs and services has been lengthy and
comprehensive (Peterson,® Goodlad,!0 Robinson,!! Hack,!2 Goodlad,!3 Suppes,!4

Tyler,!3 Cetron,!6 Cetron and Gayle,!” United Way of America,!8 Perelman!9).

8 Basil Castaldi, Educational Facilities: Planning, Modemization, and Managgmgn
(Boston: Allyn and Bacon Inc., 1987).

9 A.D.C. Peterson, The Future of Education (London: The Cresset Press, 1968)

10 John I. Goodlad, The Future of Learning and Teaching. An Occasional Paper of
the Center for Study of Instruction. (Washington: National Education Association, 1968)

1T Thorington P. Robinson, The Implications of Selected Educational Trends for
Future School Systems (Santa Monica: System Development Corporation, 1968).

12 Walter G. Hack et al., Educational Futurism 1985 (Berkeley: McCutchan
Publishing Corporation, 1971).

13j0hn 1. Goodlad, "A Concept of School in the Year 2000 A.D." in Foundations
of Futurology in EducaUQ ed. Richard W. Hostrop (Homewood, IL.: ETC Pubhcauons
1973), 213-228.

14p, Suppes "The Schoot of the Future: Technologlcal Possibilities,"” in The
rrow’ , ed. L. Rubin (Boston, MA:
Allyn and Bacon, Inc. 1975) 145-147.

I5Ralph W. Tyler, "The School of the Future: Needed Research and Development,”

in The Future of Education: Perspectives on Tomorrow's Schooling, ed. L. Rubin
(Boston, MA: Allyn and Bacon, Inc. 1975), 165-180.
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However, until recent years, literature linking future school programs and appropriately
designed school facilities has been dated ( Harrison and Dobbin,2? Educational Facility
Laboratories,2! Council of Educational Facility Planners22:23) or limited to a singular or
specific educational program (McVey,?* Sullivan,2> Chase26). Though the changing

trends in school architecture, brought about by new school programs, have been well

16 Marvin J. Cetron,

' Schools of the Future; How American Business and
mmmﬁanmmmwgm_m (New York: McGraw-Hill Book Company,
1985).

17 Marvin J. Cetron and Margaret Evans Gayle, "Educational Renaissance: 43
Trends for U.S. Schools,” Educational Renaissance: Qur Schools into the Twenty-First
Century (Bethesda, Maryland: St. Martins Press, 1990).

18United Way of America, i wn
(Alexandria, Virginia: United Way of America, 1990)

19 ewis J. Perelman, Schools Out; A Radical New Formula for the Revitalization
of Amenca's Educational System (New York: Avon Books, 1992).

20 W K. Harrison and C.E. Dobbin, ildj
(New York: Architectural Book Publishing Company, Inc., 1931), 3.

21 The Schoolhouse in the City (New York: Educational Facilities Laboratories,
1966).

22 "New Trends in Education,” The Council of Educational Facility Planners
Journal 8, no. 5 (1970): 7-14.

23 "More New Trends in Education," i ional Facility
Journal 10, no. 4 (1972): 7-10.

24 GF. McVey, "Des:gnmg Envxronmems for Effective Media Utlization," The
1 14, no. 3 (1976): 7.

25 Molly Sullivan, "Facilities for Gifted Students,” The Council of Educational
Eacility Planners Journal 19, no. 6 (1981): 11.

26 William W. Chase, "The Federal Influence: Initiatives and Implications Affecting

Planning and Designing of Public Schools,” The Council of Educational Facility Planners

Journal 20, no. 2 (1982): 4-7.
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documented by Hill,27 Phillips,28 Tollerud,2® and Brubaker,30 an obvious relationship to a
future perspective has been limited. Fortunately, the growing national need for new or
renovated school facilities has led to a recent resurgence in future school facility research.
Brubaker, one of the more prolific writers on future educational facilities, cited
several design trends that he felt would be incorporated in future school facilities,
including: career education centers, child care centers, "great spaces,” a return to pitched
roofs, and the renovation of industrial buildings as school facilities.31-32 McInerney
foresaw future schools as buildings designed to enhance the capabilities of technology,
particularly through the computer networking of the school, community, and home.33 In
addition, sensitivity to electronic learning, commons areas, community use, handicap

access, shared learning spaces, learning centers, and cost-effectiveness have all been noted

27 Robert Hill, "School Architecture: New Activities Dictate New Designs," The
Council of Educational Facility Planners Journal 22, no. 2 (1984): 4-5.

28 Joanne B. Phillips, "Updated Classrooms for Updated Curriculum," The

Council of Educational Facility Planners Journal 24, no. 2 (1986): 8-9.

29 Guy Tollerud, "Changing Patterns of School Design," The Council of
Educational Facility Planners Journal 7, no. 4 (1969): 7-8. '

30 C. Williams Brubaker, "Trends in the Planning and Design of School Facilities,"

The Council of Educational Facility Planners Journal 19, no. 6 (1981): 4-8.

' 31 C. Williams Brubaker, "These 21 Trends Will Shape the Future of School
Design,"” American School Board Journal, April 1988: 31-36, 66. -

32 C. Williams Brubaker, The Future Outlook for School Facilities Planning and

Design (ERIC, ED 261 469, 1985), 1-13.

33William D. McInemey, "Potential Impacts of Educational Futures on Educational

Facilities," Council of Educational Facility Planners Journal, December, 1987: 25-26.
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as recent design trends for future school facilities.34:35 The California State Department of
Education has suggested that school facility planners will need to take into consideration the
following programming concerns when designing future school facilities:
1. the use of a variety of instmctionél methods,
. the student use of manipulative materials in learning,
. increased collegiality and professionalism among teachers,
. more services for children at risk of failure,
. preschool and before- and after-school care,

. community use of facilities (including non-school functions),

~N N v B W N

. optimum school size,

8. increased parental involvement,

9. appropriate use of technology in curriculum and assessment,

10. year round education, and

11. buildings that are modular /flexible.36
Finally, the Committee on Architecture for Education has suggested future program
offerings will require an educational facility designed around access, security, and

flexibility.37

34 C. William Day and Robert Moje, "Smart Schools for the Next Century,” Learning
LnLDesign (Alexandria VA: National School Boards Association, March 1993), 2-3.

35 C. William Day and Robert Moje, "Enhancing Learning Through Design,"

Leaming by Design (Alexandria VA: National School Boards Association, April 1992), 2-
3.
36California State Department of Education, n

(Sacremento, CA: California Department of Education, 1990).

37Heather Paul Kurent and Robert L. Olsen, i - n fi
Future Leaming Environments (Washington D.C.: The American Institute of Architects
Committee on Architecture for Education, 1990).
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34 C. William Day and Robert Moje, "Smart Schools for the Next Century," Learing
by Design (Alexandria VA: National School Boards Association, March 1993), 2-3.

33 C. William Day and Robert Moje, "Enhancing Learning Through Design,"
Leaming by Design (Alexandria VA: National School Boards Association, April 1992), 2-
3.

36California State Department of Education, Schools for the 2]st Century
(Sacremento, CA: California Department of Education, 1990).

37Heather Paul Kurent and Robert L. Olsen, Architecture-Related Concems for
i i (Washington D.C.: The American Institute of Architects
Committee on Architecture for Education, 1990).
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To adequately prepare the nation's new school structures for an evolvinglera, a

method must be used to systematically solicit, collect, and evaluate independent expert
opinion from various locations. With the exception of the 1990 Children, Leamning, and
School Design National Conference, national experts have rarely met to discuss school
facilities.3® Traditional methods of gathering educational specifications for school
architecture (that being school surveys and local committees) could be expanded to include
group involvement procedures such as the Delphi process. The Delphi process allows
experts from different locations and disciplines to interact anonymously on increasingly
relevant information, ultimately reaching some degree of consensus without direct
confrontation.3 Jones described the Delphi process:

Delphi systematically elicits and compares the opinions of experts

concerning specific events, trends, problems or other aspects of the future.

Panel members, who are not known to each other, respond to

questionnaires in a series of rounds. After a round, each panelist may be

supplied with information about the forecasts made by the others. In view

of this information, panelists may decide to change their own forecasts.

Thus Delphi, which proceeds through rounds of feedback to panelists and is

conducted by interlocutors who serve as editors, blends genius forecasting

with a more rigorous, formalized approach.40

Specifically designed to provide reasoned group judgement for comprehensive,

long range, and future planning, the Delphi process has been a prominent futures research

method.

38 American Institute of Architects, Children, Learning, and School Design: A
National Invitational Conference for Architects and Educators. Evanston I1l: Northwestern
University, November 16-18, 1990.

3% William G. Cunningham, atic Planning for ional ge
(Mountain View, CA: Mayfield Publishing Company, 1982), 130.

40 Thomas E. Jones, Optj ' iv i icy-
Oriented Forecasts (New York: Praeger Publishers, 1980).
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The use of the Delphi technique in school planning is unusual, but has been utilized
previously. McClanahan used a modified Delphi methodology to develop a group
consensus as to future school programs and services.#! McClanahan's research has
particular relevance to this study since the determination of proposed programs and
services is often a first step in the development of educational specifications for facility
planning.

Through the use of the Delphi process, deficiencies in development of future
educational specifications may be rectified, the knowledge base for educational facility
futures may be augmented, a more accurate perception of the needs and design of future
school facilities may be produced, and school facilities more appropriate and adequate for
future needs may result.

The Research Paradigm

This study was designed to utilize a qualitative research approach with a
traditionally quantitative research tool, the survey instrument. By using a qualitative
approach, certain assumptions were made concerning the research method, the role of the
researcher, and the field to be studied.

Three important aspects of the qualitative research method made it particularly
appealing for this research in educational facility planning. Qualitative research assumes a
goal of understanding, discovery, description, or hypothesis generation.42 The future of
educational facilities has been a field of limited literature and even fewer propositions or

hypotheses. The discovery and description of probable facility futures should lend impetus

41 Randy Rae McClanahan, "The Development, Utilization, and Analysis of a
Normative Futures Research Method in a K-12 Educational Facilities Survey” (Ph.D.
diss., University of Nebraska-Lincoln, 1988).

42 Sharan B. Merriam, rch | ion; A itativ
(San Francisco: Jossey-Bass Inc., 1988), 18.

24



10

| to the development of further research and hypotheses in this area. In addition, qualitative
research permits the sampling of participants in a nonrandom fashion and with a small
sample size.®

This research project was designed to utilize a small, nonrandomized sample of
national futures experts in the study of future educational facilities. In a research project
studying the responses of an elite group of national experts, randomization and a large,
nationally representative sample would be self defeating. Finally, qualitative research
assumes the analysis of data by inductive methods, with the researcher building theoretical
relationships, categories, or hypotheses from the data collected, and not testing pre-
conceived theory.44 Again, in a field where few theories have been developed, such as
educational facility futures, this was an ideal complement.

The assumption in qualitative research is that the researcher is the pnmary
instrument of data gathering, usually by interviews or observations.4> In this Delphi
research study, the data gathering method was a survey instrument. However, the
researcher was the editor and disseminator of each successive round of surveys. Though
the researcher was not the primary instrument of data gathering, he was still the primary
means of assembling, managing, and interpreting data; thus Delphi and qualitative research
were compatible.

Though the requirements for classroom square footages can be standardized, the
architecture of a school building is a reflection of the school's educational philosophy and

curriculum, and as such, no universally accepted standards exist. The assumption is made

43 Walter R. Borg and Meredith D. Gall, Educational Research (New York:
Longman Inc., 1989), 386.

44 Merriam, op. cit., p. 20.

45Borg and Gall, loc. cit.
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that no fixed structure such as a school building can adequately match the school’s
educational needs forever. However, through proper planning and foresight, a building
can be designed which will properly house the educational mission of the school, and do so
for a longer time before programmatic or curricular obsolescence.
Statement of the Problem

The planning and design of school facilities appropriate for future school programs
and services is a difficult task. School facilities planned with traditional methods and
relationships often result in facilities functionally outmoded in twenty years but built to last
for seventy. The planning of appropriate school facilities requires an accurate perception of
future educational needs and purpose. The use of a group interaction and consensus
technigue such as the Delphi process, when focused upon the problem of future educational
programs and facilities, will strengthen the knowledge and information base between
school administrators, architects, and decision makers. Therefore, the design of newly
constructed educational facilities will be made more appropriate to the school’s future
educational functions, and school facilities will be programmatically appropriate for a
longer period of time before obsolescence.

Purpose

This research was undertaken for thé purposes of (1) developing a list of anticipated
societal or environmental factors which may impact education and future educational
facilities; (2) determining, based upon these anticipated societal or environmental factors,
probable educational specifications (characteristics) for future educational facilities; (3)
developing an architectural program for future educational facilities based upon the
anticipated educational specifications; and (4) determining underlying themes concerning
the development of future educational facilities.

Tﬁis research was not undertaken for the purpose of developing a 'recipe’ by which

all future educational facilities would be designed identically. Instead, this research was
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designed sO ihat the results could be used as a basis for initial dialogue between architects,
educators and decision makers as they determine specific future educational needs and
facilities on the local level.
The Research Questions

Based upon the foregoing discussion of the impact of societal and future change on
educational facilities, the researcher sought explanations and descriptions to the following
questions:

1. What are the major societal, technological and environmental factors which will
impact education in the future?

2. What effect will these factors have on future educational facility needs?

3. What will be the educational specifications (characteristics) for school facilities of
the future?

4. What characteristic themes underlie future educational specifications and what
impact might they have on the architectural design of future school facilities?

Definiti

Following are those terms used in this dissertation needing specific definition:

Architectural Design. The creative and interpretive application of the architectural
program into a building solution that meets the needs of the client. "Design is problem
solving. Design is architectural synthesis."46

Architectural Programming. "A procéss leading to the statement of an architectural
problem and the requirements to be met in offering a solution. Programming is problem

seeking. Programming is architectural analysis."47

46William M. Pena, with William Caudill and John W. Frocke, m

Problem Seeking-
Ammmlﬂumammmgﬂnmﬁ (Boston: Cahners Books International Inc, 1977),

471bid., 14-16.
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Architectural Program. "The program is a formal, written communication between
designer and client in order to determine that the client's needs and values are clearly stated
and understood. It provides a method for decision making and a rationale for future
decisions."48 |

Delphi process. The Delphi process "is a method to systematically solicit, collect,
evaluate and tabulate expert opinion without group discussion."4?

Futurists. Those actively involved in the practice of prediction or forecasting.

Educational facilities (school facilities, school buildings). Any structure used by a

school district to house students, staff, programs, services, or equipment.

Educational facilities architecture, The science and art of developing school
facilites, in accordance with principles determined by aesthetic, practical, material, or
educational considerations.

Educational facilities design. The process and product of solving the architectural
problem of how to produce a structure which will adequately meet the requirements of the
school's educational mission.

Educational facilities planning. A process for "making present decisions based
upon their future impact."3® "To determine appropriate future action through a sequence of

informed choices."5!

48Henry Sanoff et al., Methods of Architectural Programming (Stroudsburg,
Pennsylvania: Dowden, Hutchison and Ross, 1977), 4. .

49 Richard G. Tersine and Walter E. Riggs, "The Delphi Technique: A Long
Range Planning Tool,” Business Horizons 19, no. 2 (April 1976): 51.

30 Cunningham, op. cit., 245.

31 Gerald Nadler, The Planning and Design Approach (New York: John Wiley &
Sons, 1981), 45.
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Educationa] specifications. The clear and precise description of "the various

Jearning activities to be housed in the school, their spatial requirements and special
features."32 The general characteristics of a school structure necessary to adequately house
the educational program. The assumption is made that educational specifications are
included in and are an integral part of an architectural program for a school facility.

Exploratory futures research methods. Research methods "based upon methodical
and relatively linear extrapolation of past and present developments into the future."53

Future. For the purpose of this study, any period of time "five to fifty years ahead"
of the present.>*

Futures research. The methodical exploration of the range of alternative futures.
The "nonmystical efforts to identify, analyze, and evaluate possible future changes in
human life and the world."%>

Normative futures research methods. Research methods that "prescribe what the
future should or should not be like and then delineates paths for reaching or avoiding the

sclected future."36

52 Basil Castaldi, The Creative Planning of School Facilities (Chicago: Rand
- McNally & Company, 1969), 143.

33 Jib Fowles, ed., Handbook of Futures Research (Westport: Greenwood Press,
1978), 9.

34 E. Cornish, e 1 1
ing w's World (Washington, D.C.: World Future
Society, 1977), 99.

35Ibid., 155.

36Jones, op. cit., 21.
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Suategic/long-range educational facility planning. "A synergistic planning effort

that incorporates the identification of future educational facility needs with the development
of strategies and plans for accommodating those needs."5’
Assumptions

The following assumptions were held as true for the purpose of this study:

1. There is an identifiable relationship between educational programs or services
and the building required to house such programs and services.

2. The educational specifications (characteristics) of future educational facilities can
be hypothesized to a degree of accuracy which permits appropriate strategic/long-range
facility planning. |

3. An individual does not need formal architectural training to delerminé the
implications of educational futures to educational facility specifications.

4. An individual does not need formal architectural training to determine the
characteristics (educational specifications) necessary for future educational facility design.

This study was restricted by the following delimitations:

1. This study addressed future effects of social, economic, and technological
factors on school programs and the educational specifications of school facilities.

2. Participants in this study were individual volunteers recognized in their
specialized disciplines as futurists or future thinkers.

This study was subject to the following limitations:

1. The empirical results of this study were representative of those members

involved in the study. Though the individuals involved represented diverse disciplines and

57 McClanahan, op. cit.
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geographic locations, they were not randomly sampled, therefore, the results may not be
generalizable to the larger school community.

2. The instrument content was situation specific.

3. This study was subject to those weaknesses inherent in survey research.

ance

The results of this study will provide substantive and empirical evidence regarding
the future of educational facilities. This study will utilize a qualitative research philosophy
with a normative futures research method (Delphi) in collecting necessary information for
an architectural program for future school facilities. This research method will depart from
and advance traditional singular or community based methods of educational facility
planning.

This study represents a significant methodological change in how educational
facility planning is viewed. With the exception of McClanahan, no study was found that
utilized the Delphi technique in the planning of school facilities. This study significantly
extended McClanahan's®® study of future school programs in two fashions: it utilized a
national panel of futures experts as participants instead of a local school district strategic
planning committee, and it extended the nature of the study from future program offerings
to include their architectural needs and effects.

The results. of this study will provide the educational community with a base from
which the current methods of developing educational specifications will be expanded to
include the Delphi process and national futures experts. Further, this study will provide the
architectural community with an alternative to their current methods of architectural
programming. Finally, this study's results will provide a knowledge base from which

school facilities may be designed to more adequately house future programs before

38 McClanahan, op. cit.
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obsolescencé. With the growing need for educational facility renovation or construction
and the increasingly changing technological and sociological environment, this study was
both timely and highly desirable.
Procedures

The first component in the sequence of procedures undertaken in this study was a
review of literature to determine the theoretical bases for and practical applications in the
fields of educational facility architecture, architectural programming, strategic planning and
futures research. The second component was a study of the compatibility of qualitative
research methodology to the research topic. The third component was the development of
the various survey instruments utilized in the study. The fourth component was
administration of a pilot study. The fifth component was administration of the study. The

final component was analysis and presentation of the collected data.
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CHAPTER 2
Revi L

Literatures pertaining to the fields of educational facility architecture, architectural
programming, predicted futures for educational facilities, strategic planning, and futures
research were reviewed for this study. The purpose for conducting this review was to
develop historical and theoretical perspectives concerning educational facility architecture
and futures research, with particular emphasis on the practical application of these fields in

\
the study of future school facilities.

The Evolv f Educational Facility Archi

To fully comprehend a situation, one must become "immersed" within it. As a basis
for considering the future of school architecture, it helps to understand the evolvement of its
past to its present. Historically, the architecture of a school facility closely parallels the
educational philosophy of the time. Through the centuries, changes in educational and
architectural philosophies have evolved school buildings from mere shelters to protect a
teacher and students from the elements, to today's specialized educational structures
specifically designed to meet student's physical, psychological, social, emotional, and.
intellectual needs. The changes in school buildings have certainly been influenced by
severai kindred evolvements: the change in educational practice from education of the few
and privileged, to education for the masses regardless of sex, race, or handicap; the
development of school instruction as a physiological and psychological science; and based
upon the belief that form follows function, the development of school architecture as a

separate vehicle of expression from traditional architecture.
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To thoroughly understand the development of school afchite‘cture, the school facility
and its educational function must be studied from a historical perspective. Given the
relative youth of the the United States as a nation, one cannot help but first acknowledge the
"roots" of American education, ancient Greece and Europe. This review of school
architecture starts with the advent of formalized schooling, ancient Greek civilization. The
review then focuses on European school architecture of the fifteenth and sixteenth centuries.
Finally, American education and schools will be described from the seventeenth century
forward.

Ancient Greece and Rome

During the five hundred years before Christ, the Greek and Roman Empires
produced massive, stone Doric buildings. During the Hellenistic period, these buildings
often held public functions as municipal offices, courts, and chambers. Later, during the
Roman Empire these magnificent structures would be built to house large open areas for
public assembly.! In both of these societies, the school was not considered to be housed in
a formal building. The Greek "school" was any place that a teacher met with his pupils,
usually sheltered by one of the public buildings, but in the open air.2 Roman classes were
often held in eclectic places such as booths, sheds, houses, or undér a portico.3 The
practice of education at this time was one of preference, citizenship, and sex. Education
was considered a private concern of the family and open to males only; and in Greek

society, a man who had not been educated could be denied full citizenship. However, the

IMichael Raeburn, Architecture of the Western World (New York: Rizzoii
International Publications, 1980), 61.

2 Basil Castaldi, ional Facilities: Plannin izati
(Boston: Allyn and Bacon Inc., 1987), 8.

3 Russell Sturgis, History of Architecture (Doubleday Publishing Company,
1916),142.
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ancient Greeks and Romans were not without a contribution to school architecture. The
"palaestra” or gymnasium, was a formal structure which boys reported to for gymnastics
instruction, as such it represents an explicit educational space and function still popular
today in the twentieth century 4
Fifteenth and Sixteenth Century

The fourteenth and fifteenth centuries represent an interval of time often called the
"revival of learning." With the development of the printing press and paper, books would
finally become accessible to a widespread audience of scholars. Teaching methods would
change from teacher lectures to a textbook mode. Royalty would vie for the newest book in
print. Collecting of books gained prominence and libraries soon formed. The classroom
architecture of this period would remain prevalent, particularly in rural areas, for centuries.
Gone was the "informality” of the Greek school, to be replaced by a formalized curriculum
and schoolhouse. It was characterized by fixed benches and tables, placed in rows with a
teacher's desk in the front of the classroom on a small platform.5 Lighting was poor, and
what little heating there was came from a fireplace at one end of the classroom, so that in the
winter those closest to it would sweat, while those furthest away would shiver.
Seventeen and Eighteenth Century

Seventeenth century America was a country still in development. immigrants, '
starting a new life in a new land, and a lifestyle based upon an agrarian economy, left little
time for unnecessary activities. This was reflected in the educational facilities of the time.
School buildings were simple, utilitarian, predominantly one room in size, built of whatever

materials were easily available, and had no distinguishing architectural style, save that of a

4 Casualdi, op. cit., 10.

5 Elwood P. Cubberly, The History of Education (New York: Houghton Mifflin
Co., 1948), 278.
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large room with a fireplace at one end and windows at the other.6 Knight describes the
typical school of this era:
The early American schoolhouses were neither charming nor comfortable,
and most of them were located in surroundings inviting to neither the body
nor the mind. . . . Generally, the schoolhouses in rural districts were
located in waste and wild spots which the plow had deserted to broom,

sedge and rabbits. The records abound in accounts of ugly cheerless places
as school sites.”

Seventeenth-century American schools were usually one-room school structures
with benches and long tables for the pupils and a raised podium for the teacher. However,
seventeenth century American schools did represent some progress in design over their
Greek and Roman counterparts, they did have their own separate building and specialized
furniture. Nonetheless, in comparison to the majestic Greek "palaestra” and to the formality
of the sixteenth century European schoolhouse, American schoolhouses would be
considered primitive.

Castaldi described some of the conditions existing at the end of the seventeenth
century that would effectively stagnate the development of new American architecture
(including school architecture) during the eighteenth century:

For the most part, early American architecture followed whatever was in
vogue in England at the time. The lack of trained architects, the inexperience
of builders in working with classical forms, and the necessity of using wood
and bricks instead of stone produced an architecture that was interesting but
undistinguished.8

During the eighteenth century, American school architecture would reflect a period

of simplicity and utility but not progress. The deplorable condition of the seventeenth

6 Castaldi, op. cit., 13.

7 Edgar W. Knight, Education in the U.S, , 3rd ed. (Boston: Ginn and Company,
1957), 24.

8 Castaldi, op. cit., 11.
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century one-room schoolhouse would ben destined to continue in most rural areas as no
conceived need for change existed. In neither the seventeenth nor eighteenth century, did
the school building become a specialized or distinct architectural entity. However, with
continued immigration and the gradual shift from a predominantly agrarian economy to a
more urbanized nineteenth century society, the increase in city populations would ultimately
lead to a need for either different educational methods or educational facilities larger than the
typical early American one-room schoolhouse. The imitation of English architecture and the
desire to educate a larger population would ultimately lead to the American adoption of a
uniquely English educational program, the Lancastrian system.
Nineteenth Century

The Lancastrian school system of England made its debut in urban America in 1806.
This system marked a beginning for education of the masses in the United States. Under
the Lancastrian system, one teacher would drill a group of fifty head pupils, who would
then in turn teach ten other students. Thus, one teacher could teach five hundred students.’
Instruction by this method was usually question and answer, and strict discipline was
enforced. The design of such a system was efficient, with educational costs around $1.22
per pupil per year, but overcrowding and absolute conformity was the standard.!0 The
average Lancastrian style classroom was fifty feet by one hundred feet, housing up to five
hundred pupils in rows of long benches; therefore, the average space per pupil was ten
square feet, less than a third of present levels. The Lancastrian system was not a panacea,
however, it required large numbers of pupils to be effective, thus addressing only the urban

education problem. It soon faded from the American school scene to be replaced by other,

9 The Cost of a Schoolhouse. (New York: Educational Facilities Laboratories,
1960), 20.

10 1bid., 21.
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more desirable and humane methods. Though short lived in America, the Lancastrian
system did have a lasting impact. By showing the American public that cost effective
education for the masses was possible, it opened up the possibility of free education (tax
supported) for all.

By mid-nineteenth century, two variations of the American schoolhouse emerged.
In urban areas, an alternative means of educating the masses evolved, that being the multi-
grade, multi-room schoolhouse, but in rural areas the one-room schoolhouse was still the
prevailing structure. In 1848, of the 9,368 schools in the state of New York, 8,795 or 94
percent, consisted of only one room.!! Bamard described the deplorable condition of these
schoolhouses as small, so small that in many cases students away from the entrance must
climb over those already seated, in order to reach their desks. In the winter, the room was
filled with the impure gases caused by heating, and near the walls, cold air rushed in
through broken windows and chinks in the wall. In almost all cases, student desks were of
improper size for their body, student's legs dangle, unable to touch the floor and they had
to write on tabletops so high that they wrote by guess not sight.!2

The development of the urban, graded school system was the natural evolvement of
several factors: increased enroliment, the expansion of the school curriculum, increased
accessibility of textbooks, the lengthening of the school year, and the expectation of
further years of school attendance. The new multi-grade system would change urban
school architecture signiﬁcamly. Granted, the rural schoolhouse was still stereotypically of
the one room variety, but in school districts of moderate size, the school building became a

structure containing two or four classrooms, separated by a corridor. To some historians,

11 Henry Barnard, Scb_QQLAmb_m_QLCQm;bumns_mhglmmmcn_to_f
School-Houses in the United States (New York: A.S. Bames & Company, 1848), 37.

12 Ibid., 32-40.
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this represents an event in American school architecture, as Perkins cited, "at least they
were planned around the classroom."!3 To others, such as Roth, this was a start, but
insufficient, "The design of the ordinary school building took no account of its nature or
various functions. The solution adopted was nothing but an addition of classrooms, one
exactly like the other."14 High ceilings and tall, narrow windows allowed considerable

-light into the classroom, but no considerations were given to blinds or curtains. Toilets
continued to be a venture outside, even though indoor plumbing had become acceptable and
available.

The greatest architectural impact of the multi-grade system would be felt in the large
metropolitan centers. Characteristic of this period was multi-story schoolhouses of two,
three, or four levels, not including basement or attic. Usually made of brick, they typically
contained a center corridor, double loaded to house even numbers of classrooms on each
floor. Perkins described these schools as having an abundance of fire hazards, with the fire
drill being a integral part of the typical school curriculum.!S The Quincy Grammar School
and the Capen Primary School, both of Boston, are examples of these structures. The
Quincy Grammar School contained four floors with the fourth being a large assembly area
capable of housing the entire student population, 660 students. On the first through third
floor, there were twelve classrooms, four per floor, each of identical size. A unique feature
of this school was that instead of the traditional bench and table, it provided a separate desk
and chair for each student, although both were bolted to the floor.!6 Cubberly discussed

the impact of the Quincy building:

13 Lawrence B. Perkins and Walter D. Cocking, Schools (New York: Reinhold
Publishing Company, 1949), 234.

14 Alfred Roth, The New School (New York: Frederick Prager, 1957), 24.

I3 Perkins and Cocking, loc. cit.

16 The Cost of a Schoolhouse, op. cit., 22.
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This building formed a new architectural type which was extensively copied,
in Boston and elsewhere, and this new building with its twelve classrooms,
assembly hall, principals office, was thought by many to represent such an
advance that little improvement would ever be made on it. For the next fifty
years it was the standard type of elementary school building erected in our
cities. . . . This was in large part due to the fact that this type of building
was so well adapted to a drili-and-content type of course of study, which-
from about 1850 to about 1900 was the dominant one.!7
The Capen Primary School contained six classrooms, two per floor, on each of its
three floors. Boys and girls were educated separately, with each sex housed on separate
ends of the building. The basement area was used for play areas, again divided by sex.!8
The concern for proper playground areas was not limited to this specific school. Chapter
338 of the 1895 New York City Séhool Laws declares: "Hereafter no school house shall be
constructed in the city of New York without an open-air playground attached to or used in
connection with the same."19
The final decades of the nineteenth century would bring several developments to the
public schools of America, the introduction of the kindergarten (1873), manual arts training
(the predecessor to today's industrial arts and home economics) for boys and girls (1876),
the reduction in the numbers of pupils per classroom from 40 down to 30 (1890s to 1920s),
and a new progressive outlook on education. This progressivism, which came from the
ideas of Pestalozzi, John Dewey, and William James, replaced the idea of the student as a

passive “sponge” soaking up knowledge to one of creative participation and learning by

doing.2? Unfortunately, this time period also accepted the segregation of schools for

17 Elwood P. Cubberly, in The Cost of a Schoolhouse, loc. cit..

18 E.R. Robson, School Architecture ( 1874; reprint, New York: Humanities
Press, 1972), 31.

19 Charles R. Skinner, preface to Recent School Architecture (New York:

Wynkoop, Hallenbeck, and Crawford Company, 1897).

20 The Cost of a Schoolhouse loc. cit.
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placks and whites. As distasteful as the one-room schoolhouses of this period were, the
segregated "coloured” schoolhouses were worse.
Twentieth Century

If the urban elementary school of the nineteenth century was to become large, the
urban secondary school of the twentieth century was to become enormous. Between the
final decade of the nineteenth century and the Depression of 1929, the "classical" or "box"
public high school emerged. They have been described as:

. . . either castles or palaces and their architectural style either Gothic,
Renaissance or Baroque, or a combination of styles. Whatever their shapes
or forms were, they in no way resembled a school (in the functional sense).
The child's own scale was not taken into consideration, either practically or
emotionally. Out-sized entrances, corridors, stairways seem to be
partcularly selected by the architect for his "artistic” effects with the well
meant aim of contributing to the child's education in art.

It would be wrong and unfair to blame the architect alone. The
absence of unbiased pedagogical conceptions, and of a curriculum based on
them were as much a cause of mistaken evolution, as was the lack of close
collaboration between the architect, educator and building authority.2!

The vast increase in size of public school buildings was due in part by the push to
educate all Americans, not just the elite. From 1899 to 1920, the enroliments of public
schools doubled every decade, while the average 1Q of pupils enrolled in public school
dropped from 115 to just over 100.22

Classroom sizes during this time period were small in floor space but expansive in
height. Snyder described the typical classroom as "Length 30 feet; width 22 to 24 feet

(which allows for the inclusion of the wardrobe on the inner wall of the room); height 14

feet 3 inches."23 Even with the expansive height, classrooms were crowded and dimly lit.

21 Roth, op. cit., 26.

22 The Cost of a Schoolhouse, op. cit.. 25.
2Modern School Houses: Part II (New York: The American Architect, 1915), 9.
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Snyder described the optimal lighting as "the area of window openings should be fixed at
not less than twenty five percent of the floorspace” and "natural illumination should be at
right angles to the longer axis of the classroom” with " grouping of windows to the left side
of the student preferred."?4 Though this marks one of the earliest accounts of schools
being designed with the student in mind (lighting from the left side would not shadow the
writing of a right-handed pupil), the total fenestration would be marginal by modern
standards.

The effects of World War I on the schoolhouse would be tremendous. Over one
third of all men drafted for the service were rejected as unfit for duty, giving rise to strong
public support for physical education programs (and gymnasiums) in schools. In addition,
the war united the nation on another curricular and schoolhouse addition, music. America
buoyed her spirits with organized singing and marching bands, and instrumental/vocal
music rooms became a part of every school.

Following the war, the American school became the center of the community and,
as public expectations grew, so did the school programs. Cafeterias, year-round
playgrounds, and school nurses were added, along with spaces for advanced sciences:
biology, chemistry, and physics.

Perkins and Associates describe:

An influence of important educational and social value has been created
in the high schools by the development in recent years of the lunch period.
The tin lunch box with its cold contents carefully packed by mother, and
possibly reinforced with a bowl of hot soup, has been largely done away

with in the great high schools where food is mechanically prepared and
served to almost the entire student body.?5

24]bid.

25 Perkins, Fellows and Hamilton; Architects, Educational Buildings (Chicago: The
Blackely Printing Company, 1925), 224.
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The Depression years brought the state and federal involvement into school
construction, as the federal government began financing school construction, and state
governments adopted building standards. But even though the advances in school function
were considerable, the architecture of the school stood still. Roth describes the
schoolhouse of the 30s and 40s as "a brick box with holes for windows in a style which
can be described only as neuter."26

Built in 1940, the Crow Island School of Winnetka, Illinois has often been
described as an educational architecture maverick. Considered one of the one hundred most
influential architectural structures of this century and the most influential academic structure,
the Crow Island School's unique child-centered design gave birth to a revolution in school
architecture, the one story, flat roofed school buildings of the 1950s and 60s with large |
classrooms and expansive window space.2’

The Post-World War II era was to mark the start of school architecture as a
separate field. School leaders began to consider the function of education holistically when
designing buildings. The science of schoolhouse planning gained prominence with the

publishing of several texts by Reid,28 Caudill,2 and Englehardt.30:31,32.33 These authors

26 Roth, op. cit., 29,

27 American Institute of Architects, Conference notes from Children, Learning and
School Design: A National Invitational Conference For Architects and Educators. Evanston
I11: Northwestern University, November 16-18, 1990.

28 Kenneth Reid, School Planning: The Architectural Record of a Decade (New
York: F.W. Dodge Corporation, 1951).

29 William W. Caudill, Toward Better School Design (New York: F.W. Dodge
Corporauon. 1954).

30N. L. Engelhardt, Complete Guide for Planning New Schools (West Nyack,
NY: Parker Publishing Company. Inc., 1970).

31 N.L. Engelhardt, N.L. Engelhardt, Jr., and Stanton Leggett, Planning
Elementary School Buildings (New York: F.W. Dodge Corporation, 1953).
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detailed the importance of the curriculum, instructional method and grade level in the
planning process. Further, they described this relationship in such a manner that the school
practitioner, architect, and school board member could easily comprehend and utilize. The
planning of school structures was no longer a function of a few, but instead began to take a
collaborative approach as citizens' committees joined the ranks of the local school officials
and architects in designing school facilities.

Educational programs and philosophy began to take precedence over strict utility as
"color, warmth, and a place in which to work and act vigorously" became "keynotes of the
earliest program.”34 In addition, advances in artificial lighting and new requirements for
health and safety would impact school design. The traditional fourteen foot ceiling would be
replaced by a nine foot standard. Cost of multi-story buildings and concems for the fire
safety of students would change the established norm from three floors down to one story.33
The study of instruction and how students learn would also effect school design. The team
teaching movement of the late 1960s would open up interior spaces to experimental "schools

without walls, open-space planning,” and adaptable learning areas.36:37

32N.L. Engelhardt, N.L. Engelhardt, Jr., and Stanton Leggett, Planning
Secondary School Buildings (New York: F.W. Dodge Corporation, 1949).

33N.L. Engelhardt, N.L. Engelhardt, Jr., and Stanton Leggett, School Planning
and Building Handbook (New York: F.W. Dodge Corporation, 1956).

34The Cost of a Schoolhouse, op. cit., p 33.
35 Ibid, p. 34.
36Schools Without Walls (New York: Educational Facilities Laboratories, 1968).

37Schools for Team Teaching (New York: Educational Facilities Laboratories,
1961).
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In the early 1960s, the sociological impact of nuclear testing caused some schools
near test sites to consider underground educational facilities, so that they could serve double
duty as fallout shelters. Though this did not come to pass, the sociological,38 feasibility,
and lighting studies undertaken at this time, combined with the advancements in
environmental control,3® artificial lighting, and floor coverings, would lead to dramatic
changes in interior design for the seventies. These changes would include introduction of
year round climate control (air conditioning) and the carpeting of schools. Changes in
fenestration would occur also, as the widespread use of fluorescent lighting and air-
conditioning, combined with the 1970s energy crisis, would shrink the size of classroom
windows to mere slits or portals.40

Many of the architectural changes of the 1970s and 1980s have been the secondary
result of federal legislation. This legislation, Section 504 of the Rehabilitation Act of 1973,
and the Education of All Handicapped Children Act of 1975, led to the introduction of
"barrier free" and "wheelchair access” school facilities.4!:42 To comply with necessary
requirements many new schools have been designed with ramps, and in some cases even

elevators.

38 Theodore C. Larson, { Window
School Children (Michigan: The University of Michigan, 1965).

39 Airconditioning For Schools (New York: Educational Facilities Laboratories,
1971).

40 Total Epergy (New York: Educational Facilities Laboratories, 1967).

41 Bamrier-Free School Facilities for Handicapped Students (Arlington: Educational
Research Service, Inc., 1977).

42 Allen C. Abend et al., Facilities for Special Education Services (Reston, VA: The
Council for Exceptional Children, 1979).



31

The 1980s brought the age of "retrofit” changes to school facilities. The "open
space concept" or "schools without walls" of the 1960s and 1970s was a dismal failure in
most schools. Teachers, trained in a different educational philosophy, had difficulty
committing to the team teaching and open classroom concepts. The failure of this
architectural design was not in the facility itself, but in the lack of teacher input and
commitment in the planning process. Where teachers were resistant to change, the open
school concept was doomed to failure. The quick fix for many of these schools was the
erection of partitions, bookcases, coat racks and even house plants as visual and auditory
walls to separate classroom spaces. The growing trend for the 1980s was the replacement
of interior walls between classrooms in open concept schools, a costly proposition
panicularly in light of mechanical and electrical systems.43

It is clear that the educational function of the school evolves and changes. It is also
clear that school architecture, particularly in new school construction, has attempted to meet
the educational challenge of the time. What can we expect future school facilities to be
characterized by? Cunningham explains:

There has been significant changes from America's one-room schoolhouses
at the end of the 17th century to the large comphcated school system that

exists at the end of the 20th century. Itis already quite clear that the 21st
century will be quite different from any our history has recorded. 44

F Educational Facili hi
During the twenty-first century, several authors have made forecasts as to the future

of school facilities. Unfortunately, the majority of these forecasts are either dated or are the

43Frank A Stasiowski, "1991 Market Forecast-Look for Market Niches"

Amhimm[ﬁngmegnng_LQuM(Newton MA: November 1990), 5-6.

44 William G. Cunningham, i in i ange
(Mountain View, CA: Mayfield Publishing Company, 1982), 247.
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reflections of a singular author's opinion. Few of the forecasts reflect a reasoned, scientific
consensus of an organization or group.

The purpose intended for this section is to briefly describe the limited literature
surrounding the forecasts of past authors. It should be noted that the term "future” has been
used in this study to denote a period of time five to fifty years ahead in time. Whether these
authors utilized the same five to fifty year standard is not known. It is this researcher’s
perception that the five to fifty year standard was probably appropriate to the below authors,
and that a period of time exceeding fifty years was not considered.

Donovan (1921) foresaw the consolidation of small specialized high schools into
one large comprehensive high school. In addition, he had a vision of heating and electrical
ducts placed in the ceiling, so that partitions and walls could be moved at will.43

In 1931, Harrison predicted the use of radio, television, and motion pictures as
modes of classroom instruction, with "a great control radio university" located at the center
of urban areas to draw upon the brightest scholars, who could immediately put the latest
discoveries "on the air." He saw the school as central to the community and in use "él least
sixteen hours out of every twenty-four." Harrison's view of future instruction included,
through the use of television, the ability for teachers and students to talk interactively at |
different sites. In addition, space limitations in cities would require schools to grow
vertically, becoming skyscrapers with businesses and apartments on the lower floors and
schools at the top. Finally, he anticipated the need for teacher and office desks to hang

from the ceiling, as it permitted greater access for cleaning. 46

45 John J. Donovan, School Architecture; Principles and Practices (New York: The
MacMillan Company, 1921), 28.

46 W K. Harrison and C.E. Dobbin, Buildi
(New York: Architectural Book Publishing Company, Inc., 1931), 3.
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Leaders in the Educational Facility Laboratories (1966), a primary producer of
school facility research, also viewed the possibility of a school/business partnership in the
ownership of an urban facility. However, they predicted that the schools of this type
would be on the lower floors or even subterranean. In addition, with increased land prices,
they predicted the construction of schools over railroad yards, highways, and water.
Finally, they suggested that "education parks” or the clustering of an elementary school,
secondary school, and a small college on one site, could become a reality.4” Another
publication from the Educational Facility Laboratories (1960) contained a prediction that the
increased use of portable classrooms, movable walls, climate control, and the

"humanizing" of the classroom would be seen.48

The most notable source of information concerning the impact of change on school
architecture (including future architecture) has been the Council of Educational Facility
Planners International. This organization represents one of the few studies which reflect a
group's perception of considerations which would impact future school facilities. In 1970,
members of the Council of Educational Facility Planners International noted seven
educational trends which they felt impacted or would impact school facilities,# updating
this list with three more in 1972.50 These trends included:

1. individualized learning;

2. the changing role of the teacher;

47 The Schoolhouse in the City (New York: Educational Facilities Laboratories,
1966). 4

48 The Cost of a Schoolhouse, op. cit.
49 "New Trends in Education,” The Council of Educational Facility Planners

Journal 8, no. 5 (1970): 7-14.

30 "More New Trends in Education,” i ional Facility
Journal 10, no. 4 (1972): 7-10.
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3. education will include learning experiences in the community;

4. significant change in the learning path of the student;

5. the flow of students within a school will emphasize flow, not surge;

6. administrative grouping of students into "houses" with a larger number of
students and teachers, instead of classes;

7. open space planning;

8. modified open space;

9. neighborhood "house schools"; and

10. encapsulated space (inflatable buildings).

Brubaker, one of the more prolific writers on future educational facilities, cited
several architectural design trends that he felt would impact future school facilities:

1. individual computers and response systems at each desk;

2. innovative building materials including air supported structures and electrified
floors;

3. amovement back towards pitched roofs;

4. expanded services to the community such as child care, continuing and adult
education, and career education;

5. the renovation of former industrial buildings as school facilities; and

6. the local school will become the community center, housing health and welfare

programs for all ages.51.52,53

51 C. Williams Brubaker, "Trends in the Planning and Design of School Facilities,"

The Council of Educational Facility Planners Journal 19, no. 6 (1981): 4-8.

52C. Williams Brubaker, "These 21 Trends Will Shape the Future of School
Design,” American School Board Journal, April 1988: 31-36, 66.

33 C. Williams Brubaker, The Future Qutlook for School Facilities Planning and
Design (ERIC, ED 261 469, 1985), 1-13.
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Mclnemey (1987) foresaw schools as buildings designed to enhance the capabilities
of technology, particularly through the computer networking of the school, community
and home.3* In addition, sensitivity to electronic learning, commons areas, community
use, handicap access, shared leaming spaces, learning centers, and cost-effectiveness have
all been noted as recent design trends for future school facilities.35-5¢ The California State
Department of Education (1990) has predicted that the schools of the twenty-first century
will be based upon the inherent design needs of the following factors:

1. the use of a variety of instructional methods;

. the student use of manipulative materials in learning;

. increased collegiality and professionalism among teachers;

2
3
4. more services for children at risk of failure;
5. preschool and before- and after-school care;
6. community use of facilities (including non-school functions);
7. school size;

8. increased parental involvement;

9. appropniate use of technology in curriculum and assessment;

10. year round education; and

11. buildings that are modular /flexible.5?

34William D. McInemey "Potential Impacts of Educational Futures on Educational
Faciliues," Council of Educational Facility Planners Jourpal (Columbus, Ohio: Council of
Educational Facility Planners; December, 1987), 25-26.

35 C. William Day and Robert Moje. "Smart Schools for the Next Century,"
by Design (Alexandria VA: National School Boards Association, March 1993), 2-3.

36 C. William Day and Robert Moje. "Enhancing Learning Through Design,"
Leaming by Design (Alexandria VA: National School Boards Association, April 1992), 2-
3

57California State Department of Education, S fi
(Sacremento, CA: California Department of Education, 1990).
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The Committee on Architecture for Education (1990) suggested that program offerings will
require a future educational facility designed around the principles of access, security, and
flexibility.5® Perelman on the other hand sees the effects of technology de-emphasizing
central educational facilities in favor of "hyperlearning” or as he stated "schools will be
wransformed from a centralized architectural and bureaucratic structure to a dispersed
information and service channel."59

It is clear that some of the predictions by recent writers have come true, some not
yet, and yet others may never occur. In today's society, movable walls, overhead utility
services, carpeting, and air conditioning are all considered rather common. Radio, motion
pictures, and television have all been used extensively in instructional activities. Interactive
television and satellite instruction are now a reality. Today's school buildings are often
open past normal school hours, as adult'or community education programs are offered in
the evenings. Of the various predictions made, many have come to pass, others have not
come true, and still others have come true in reduced fashion, being accepted as
commonplace in limited regions.

Reviewing the literature on educational facility futures illustrates two reasons for
further research in this area: the majority of the literature base is dated and therefore does
not take into consideration the changes and advancements of modemn society; and that which
is current, in most part, comes from individuals or groups whose expertise is architecture or

education but unfortunately not the future. Further research in this area, using scientific,

58Heather Paul Kurent and Robert L. Olsen, Architecture-Related Concerns for

I (Washington D.C.: The American Institute of Architects
Committee on Architecture for Education, 1990).

39 ewis J. Perelman, New

Q_A_m_c_uga_s_ﬁdug_mm\_a]_sxggm (New York Avon Books, 1992), 25 and 57.

.
=



37

futures research methodology, will update the limited sources and provide a reasoned,
group consensus on the future, a perspective which is notably lacking in much of the
literature on school facilities.

Architectural Programming

Historically, school facility design has been influenced by many factors, including
law, society, environment, and philosophy. Changes in the architectural design of school
facilities has often been the result of information obtained during architectural
programming.

Architectural programming is the identification, definition, and analysis of a
particular design problem. Specifically, programvming is an analytical and systematic
process of accumulating and comprehensively examining information necessary for the
decision making and design of a structure.%0 Moleski defined programming as "simply that
part of the design process which enables the architect to identify and define the problems
which must be solved."6! Programming is the transference of owner needs and desires,
along with human, physical, and external factors into appropriate information and language
for design decisions.52

In essence, programming is information collection, processing, and analysis, which
in final form the design architect utilizes in developing appropriate solutions to the
identified problems. Architectural design is the creative and interpretive application of the

architectural program into a building solution that meets the needs of the client.

%Mickey A. Palmer, The Architects Guide to Facility Programming (Washington
D.C.: The American Institute of Architects,1981), 3.

61Walter Moleski, in Mickey A. Palmer, The Architects Guide to Facility
Programming (Washington D.C.: The American Institute of Architects,1981), 6.

62Palmer, op. cit., 23.
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Spreckelmeyer graphically illustrates the relationship of programming to architectural
design in Figure 2.1.83 The foci of programming and design is fairly clear. Palmer
described the differences: "Designing is primarily intuitive, creative synthesizing,
interpretive. Programming is rational, investigative, analytical, objective. The issues and
subject matter may be the same-design information-but the perspectives and approaches are
different."8 Pena clarified the foci succinctly, "programming is architectural analysis and
designing is architectural synthesis" or simply “programming is problem seeking and
design is problem solving."65

Though considerable difference of opinion exists as to whether architectural
programming is a distinct or an integral part of the design process, the relationship between
programming and design is fairly clear, "programming and design are two parts to the same
process: development of architecture primarily to accommodate the needs of the client,"66
The Principles of P .

During programming the architect seeks to find information to three key questions:
what factors will influence the facility, what are the significances of each influence, and
how do these influences interact with each other and the potential facility to influence its
design.57 The methods used to answer these questions are varied in nature, but include

direct behavioral observations, client interviews, surveys, archival records, and

63Kent Spreckelmeyer, "Environmental Programming" in Methods in
Environmental and Behavioral Research, eds. Robert Bechtel, Robert Marann, and William
Michelson (New York: Van Nostrand, 1987), 249.

64Palmer, op. cit., p.17.

65William M. Pena, with William Caudill and John W. Frocke, Problem Seeking-
An Architectural Programming Primer (Boston: Cahners Books International Inc, 1977),
18.

66Palmer, op. cit., 16.

67Palmer, op. cit., 17.
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standardized data forms. Though there are many methods to collect programming data,
three principles are common to all: systemization, iteration, and pré)gression.68

Throughout history architectural programming has been an informal affair, but in
the past thirty years it has grown into an accepted science and practice. Much of
programming's acceptance can be attributed to legal litigation and a more complex, diverse,
and specialized society, which requires a more systematic method to ascertain user needs
and external influences on architectural design. Through systematic methods, the
programmer can process and manage the vast amounts of information generated by modem
society, and in a manner which is both accurate and economical.

One compliment to the systematic method is iteration or the cyclic review, evaluation
and feedback of accumulated data. The large amounts of data generated by programming
are generally processed and analyzed in iterations or cycles. This cyclic process permits the
programmer to make basic statements concerning the program and then test these statements
against new data as it is accumulated. This process, which is similar in nature to the
constant/comparative analysis of qualitative research and the iterative feedback analysis of
the Delphi method, permits the programmer to refine the data in a logical and useful
manner. The iteration process utilized in architectural programming is graphically
represented in Figure 2.2.

Throughout the iterative process of collection, analyzation, and evaluation, the
programming findings proceed from general concepts to specific statements. This
progressive process, in conjunction with systematic and iterative research methods, acts as
a funnel to reduce the voluminous amount of acquired data into a succinct statement of what

the designer needs to know or ought to do.

68Palmer, op. cit., 24.
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The Process of Programming

There are several procedures that help the programmer focus the data collection and
analysis efforts. The terminology and impetus may vary between different programming
authors bu; the effect is the same, to add systemization to the programming process.

William Pena, noted architectural author and programmer, suggested five steps
(actually five driving questions) in the process of progfamming. The first three steps
involve primarily a search for pertinent information, the fourth a test for feasibility, and the
fifth is the culmination of the systemization, iteration, and progression principles previously
mentioned. The first four steps are not necessarily sequential, but the fifth step must

always be the culmination of the process.

Step 1. Establish Goals- What does the client want to achieve and Why?
Step 2. Collect Facts- What is it all about?

Step 3. Uncover Concepts- How does the client want to achieve the goals?
Step 4. Determine Needs- How much money, space and quality?

Step 5. Problem Statement- Whar are the significant conditions and the
general directions the design of the building should take?%9

Other programming authors have suggested alternative guides to uncovering
programming information. Palmer recommends that programmers seck information
pertinent to three conclusions entitled ascertainments, predictions, and conclusions.

Ascertainments are statements of conditions, processes and events that
influence, restrict, and/or enhance the facility's design and that should be
accommodated or created. Predictions are forecasts about the influences of
certain factors, projections of future conditions and expectations of the
consequences of design decisions. Recommendations are specific directions
or proposed actions as to what should be done to accommodate or create
desired conditions, processes and events for effective design.?0

69Pena, Caudill, and Frocke, op. cit., 24-25.

OPalmer, op. cit., 21-22.
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Pena's steps (or questions) are input driven concerns, Palmer's conclusions are
taken from an output driven perspective, but both of these methods serve the same utility, to
focus and add consistency to the programming process.

Program Content
The program is the culminating document of the programming process. As such it
stands as the essential link between programming and design, or as Palmer suggests, "the
final stage (in) programming and the first stage in designing."7! Sanoff gave a clear
description:
A program is a communicable statement of intent. It is a prescription for a
desired set of events influenced by local constraints, and it states a set of
desired conditions and the methods for achieving those conditions. The
program is also a formal communication between designer and client in
order to determine that the client's needs and values are clearly stated and

understood. It provides a method for decision making and a rationale for
future decisions.”?

However, the program is not merely a list of user needs, spaces, and sizes with a
few key relationships and costs. A program that is merely a compilation of data collected is
deficient. The program must be the distillation of the preliminary parameters and
voluminous raw data into essential and relevant facts and conclusions. Design architects do
not have the time or inclination to wade through mountains of data; therefore, to be usable,
the content of the program must be concise and in a format or language which is usable to
the designer.

In an effort to be consistent in format and analysis, Pena suggested that

programmers utilize four information considerations to guide them at each of the five steps

71Palmer, op. cit., p. 21.

72Henry Sanoff et al., Methods of Architectural Programming (Stroudsburg,
Pennsylvania: 1977), 4.
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previously discussed. These considerations are: function (people, activities, relationships),
form (site, environment, quality), economy (budget, operating costs, life cycle costs), and
time (past, present, future).”

Palmer suggested three alternative information classifications: human, physical, and
external factors. Human factors include client goals and information, demographic data,
activities, relationships, attitudes, preferences, and perceptions. Physical factors include
location, site, space, dimensions,circulation, environment, equipment, and furnishings.
Finally, external factors are those which the client and architect have little or no control
over: legal codes, climate, construction time, future conditions, and energy resources.’®

By establishing a systematic set of relationships between steps and information
considerations (Pena), conclusions and classifications (Palmer), a comprehensive
approach to programming is assured.

S ic Planni
Olsen and Eadie define strategic planning as the "disciplined effort to produce
fundamental decisions shaping the nature and direction of governmental activities within
constitutional bounds."” It "concerns itself with managing mission-oriented social
organizations. It is inherently value-oriented, setting objectives and goals with an eye to
pursuing its mission and allocating its resources and management talents to achieve those

goals."76 A process that "requires broad scale yet effective information gathering, an

73Pena, Caudill, and Frocke, op. cit., 32-33.
T4Palmer, op. cit., p.19.

75 J.B. Olsen and D.C. Eadie, The Game Plan. Governance With Foresight
(Washington, D.C.: Council of State Planning Agencies, 1982), 32.

76 J. L. Morrison, W. L. Renfro, and W. 1. Boucher, eds., "New Directions in

Futures Methodology," Apnlxmg_Mgmgds_a_d_I:chnmmwf_EuLms_Remm (San
Fransisco: Jossey-Bass, 1983), 75.
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exploration of alternatives, and an emphasis on the future implications of present
~ decisions"”7 and the "deciding on objectives for an organization, on changes in those
objectives, on the resources used to obtain objectives, and on the policies that are to govern
the acquisition, use, and disposition of the resources.” 78 McCune defines and describes
strategic planning as a rational process or series of steps that move an educational
organization through:
1. understanding the external forces or changes relevant to it;
2. assessing its organizational capacity;
3. developing a vision (mission) of its preferred future as well as a strategic
direction to follow to achieve that mission;
4. developing goals and plans that will move it from where it is to where it
wants to be;
5. implementing the plans it has developed; and
6. reviewing progress, solving problems, and renewing plans.”®
It is clear that strategic planning and forecasting of futures are undeniably linked.
Cross noted the principal characteristic of planning as its orientation to the future:
Time is a valued and depletable resource consumed in effecting any end.
Planning, an end-directed process is therefore future oriented. Each of the

ultimate objectives of planning implies a need in the present for information
about the future.80

Or simply, "a forecast is input to the planning model."8!

77 John M. Bryson, Andrew H. Van de Ven, and William D. Roering, Strategic
lanning and the Revitalization of the Public Sector (University of Minnesota: The Strategic
Management Research Center, 1984), 3.

78 Cunningham, op. cit., 12.

7 Shirley D. McCune, Guide to Strategic Planning for Educators (Alexandria, VA:
Association for Supervision and Curriculum Development, 1986), 32. ‘

80 Donald Cross, ing i an and Regional ing (Social Science
Research Council, 1975), 12.

81J. Scott Armstrong, Long Range Forecasting: From Crystal Ball to Computer

(New York: John Wiley & Sons, Inc., 1985), 6.
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Castaldi related the nature of planning and the future to school facilities as a:
process whereby the actions of the past and present are logically and
sensibly related to those planned for the future. Because of the permanent
and fixed nature of both school buildings and instructional equipment, it is
essential that future planning be based upon sound reasoning and desirable
educational objectives.82

In conclusion, Cunningham presented an analogy for educators on the need and

purpose of planning and futures research during these increasing times of change.
The faster a racing car travels over its Cross country course to its
destination, the farther ahead the driver must look if he or she is to avoid
collision and manage the obstacles in front. This image should appear very
accurately to the educational administrator who is faced with the fast pace of
our present times. Educational administrators must have a view of the
future- even if a blurred view- if they wish to stay in the race.®3
Futures Research
The Co f u
The human race has long been fascinated by the idea of a future. Many aspects of
religion, writing, and technology were based upon a concept of a future. Various religions
prescribed to some form of future life after dcath. Ancient Egyptians buried their kings
with food, weapons, clothing, and even boats to assist them in their journey to the afterlife.
Christians believe in the concept of heaven and hell. The final book-of the Bible, the Book
of Revelation, is believed by many to prophesize the future.
Through the centuries, many notable authors have written about society and the
future. Plato's Republic described a utopian society based upbn reason and justice;
Thomas More's Utopia described a democratic society where private property was

abolished: H.G. Wells' The First Men in the Moon prophesized man's exploitation.based

82 Castaldi, op. cit., 104.

83 Cunningham, op. cit., 246.
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upon highly developed technology; and George Orwell's Nineteen Eighty-Four described
the future domination of government over mankind.84

The future has not been limited to societal accounts however. Leonardo da Vinci
foresaw the invention of the helicopter; Thomas Bacon. the self propelled ship, car, and
airplane; Jules Verne and H.G.Wells, space travel.8>

Each of the above men had a vision of what the future might bring. Today, men
and women of vision are either considered futurists or fortune tellers, though the two have
little in common. Fortune telling, an ancient practice, involves the prediction of an
individual's future through astrology, biorhythms, tea leaves, crystal balls, tarot cards or
palm reading. Futurism, or the study of the future, is a scientific and rational discipline
designed to predict future possibilities for civilization. Fortune tellers believe in a divine
fate, futurists in a world shaped by human actions and decisions.8¢
The Concept of the Future: Present

The development of futures research as a formal discipline did not occur without
cause. The first half of twentieth century had been an era of immense dynamic change.
The horse, a prominent form of transportation for centuries, was replaced by motored
automobiles and then the airplane. The use of technological innovations such as electrical
lights, radio, and telephone became widespread. Warfare was revolutionized by mustard
gas, automatic rifles and pistols, and eventually the atomic bomb. In one fifty-year period

of time, human society was subjected to greater change than in much of the previous

84 Fred Polak, The Image of the Future (San Fransisco, CA: Jossey-Bass Inc,
1973).

85 IF. Clarke, The Pattern of Expectation (New York: Basic Books, Inc., 1979).

86 Thomas E. Jones, Opti - the Future: ive lysis of Policy-

Oriented Forecasts (New York: Praeger Publishers, 1980), 1.
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centuries combined, and this change was growing in ever quickening leaps and bounds.
Cook noted that "the universal body of human knowledge had doubled in ever diminishing
intervals,” in essence:

from 4 B.C. to A.D. 1900

from 1900 to 1950

from 1950 to 1960

from 1960 to 1965

and thus each three years.87

As society began to realize that immense change was inevitable, the need to foresee

and plan for future change grew. Jones described this realization as "the undesirable
consequences of runaway change dramatize(d) the need to use forecasting and planning to
control change wisely."88 Not only could change be controlled, but through proper
consideration and planning, individuals and organizations could choose, to a certain
degree, the direction and extent of change.?? Joseph added to this by defining the purpose
of futures research as ". . . to cause change and to manage the future."% Further, Coates
described the purpose of futures research as to provide early warnings of impending
change, and information crucial to planning and decision making. He cited the following

trends as the reasons for futures research:

1. enhanced power of human beings over nature;
2. the larger scale of human enterprise;

87 William J. Cook, Jr., Strategic Planning for America's Schools (Arlington, VA.:
American Association of School Administrators, 1990) 29.

88 Jones, op. cit., 1.

89 S, Enzer, "New Directions in Futures Methodology," in i
Techniques of Futures Research, eds. J. L. Morrison, W. L. Renfro and W. 1. Boucher
(San Fransisco: Jossey-Bass, 1983), 69-70.

90 E C. Joseph, "An Introduction to Studying the Future," in Futurism in

ies. eds. P. Hencley and J.R. Yates (Berkley: ETC Publications,
1974).
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3. the throw-away economy with its huge demands for limited raw materials
and its stupendous waste disposal problem;

4. growing interconnectedness of social institutions, with concomitant
vulnerability of of society to disruption;

5. a shift in the values of affluent society towards disgust with the
degradation of unpolluted, beautiful surroundings by technology's
less esthetic by products; and

6. increasing scientific knowledge that has improved the human ability to
anticipate future consequences of actions.?!

The unprecedented technological changes of the twentieth century, compounded by
the autrocities of World War I, led to a late 1940s and 1950s demand for national security.
It was this military objective that invoked the greatest impetus for futures research. Backed
by military and corporate funds, researchers began to study future military technology.
From these studies evolved project RAND (an acronym for Research and Development)
who's purpose was to "further and promote scientific, educational, and charitable |
purposes, all for the public welfare and security of the United States."¥> The RAND
Corporation became the springboard for the study of the future in the United States,
particularly the more prominent of the so-called consensus methods of forecasting, the
Delphi process.

Exploratory and Normative Forecasting

During the 1950s and 1960s the aims of forecasting were split into two distinct
approaches. The first of these, normative, sought to "prescribe what the future should or
should not be like and then delineate paths for reaching or avoiding the selected future.”

The second, exploratory, sought "to describe the various futures that are relatively likely or

unlikely to come about." 93

91 Joseph Coates, "Technology Assessment: The Benefits . . .the Costs . . . the
Consequences,” Futurist, December 1971: 225-31.

92 E. Comish, ed., . An Intr i
ing ing Tomorrow's World (Washington, D.C.: World Future
Society, 1977), 85.

93 Jones, op. cit., 23.
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Based upon present and past conditions, exploratory forecasting "implies no future
facts waiting to be discovered but refers to attempts to delineate alternative futures that may
occur." 94 Exploratory forecasting is "based upon existing technology” and provides
"predictions concerning future developments."9 The three most common methods of
exploratory forecasting are trend extrapolation, modeling, and the Delphi process.? One
common use of exploratory foreéast.ing in the field of school facility planning is the
enrollment projection. Based upon a five-, ten- or fifteen-year quantitative history of
previous school enrollments and preschool censuses, a yearly "survival ratio” is determined
for each grade level. The mean "survival ratio” for each grade level is used to calculate
projected enrollments for a period of five or ten years in the future.9’

Normative forecasting assumes the existence of future technological innovations
(predicted with exploratory forecasting) in the development of future goals and missions,
then provides methods to achieve these goals.”8 The normative approach "emphasizes a
thorough assessment of future goals and mission and works backwards from the goals to
determine the best methods of obtaining them."? The most common form of normative
forecast utilizes the Delphi process and quantitative feedback. Though normative

forecasting using the Delphi process and qualitative feedback is unusual, it has been done

94 Jones, op. cit., 17.

95 William G. Sullivan and W. Wayne Claycombe,
(Reston, VA: Reston Publishing Company, Inc., 1977), 193.

9 Jones, op. cit., 18.
97 Castaldi, op. cit., 415-426.

98 Sullivan and Claycombe, loc. cit.

99 Jones, op. cit., 17.
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using a Delphi variation called Qualitative Controlled Feedback,!% and in the performance
of an educational facility survey. 0!

In essence, exploratory forecasting determines what might be possible based upon
* past and current trends, whereas normative forecasting determines what the most desirable
future might be and then decides how one might get there.

One of the most prominent of the methods used to gain group consensus about the
future is the Delphi technique. An outgrowth of research performed for the United States
military by the RAND Corporation, the Delphi was originally used to determine the Soviet
perception of the optimal industrial sites on which to drop atomic bombs in the case of
war.102 The Delphi process is described by Sullivan as "a systematic procedure for
soliciting and organizing expert forecasts about the future through the use of anonymous,
iterative responses to a series of questionnaires and controlled feedback of group
opinions."193 In its original form, the Delphi process generates and profiles the consensus
or group of experts with regard to a specific issue or topic.}04

Several features of the Delphi technique make it a desirable method of reaching

group consensus on the future. Dalkey noted four features pertinent to Delphi study:

100 S.J. Press, "Qualitative Controlled Feedback for Forming Group Judgements

and Making Decisions," Journal of the American Statistical Association, 1978: 526-535.

101 Randy Rae McClanahan, "The Development, Utilization, and Analysis of a
Normative Futures Research Method in a K- 12 Educational Facilities Survey" (Ph.D.
dissertation., University of Nebraska-Lincoln, 1988). )

102 Jib Fowles, ed., Handbook of Futures Research (Westport: Greenwood
Press, 1978), 273.

103 Sullivan, op. cit., 140.

104 Norman C. Dalkey, ' : An i al
Opinion RM 5888-PR (Santa Monica, CA: RAND, 1969).
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1. anonymity. The participants are unknown to each other,
2. controlled feedback. Respondents are told about the group's responses
on the preceding rounds,
3. statistical group response, or the opinion of every member of the group is
represented in the final response, and
4. it is a rapid and relatively efficient way to "cream the tops of the heads"
of a group of experts.!05
Adding 1o this list, Fowles described the Delphi process as particularly useful in
the following two circumstances.
1. The problem does not lend itself to precise analytical techniques but can
benefit from subjective judgements on a collective basis.
2. The individuals who need to interact cannot be brought together in a face- -
to-face exchange because of time or cost constraints. Further, a
conventional conference tends to be dominated by particularly strong
personalities or to give rise to an undesirable bandwagon effect.106
The Delphi process is highly versatile, having been used in both normative and
exploratory forecasting, and with both qualitative and quantitative feedback.
Conclusions
Review of the available literature has shown that historically and philosophically,
educational facilities are designed as a physical response to the needs of the school,
community, and society. In addition, school facilities have evolved in form to match the
- changing needs expressed by modem society. There is nothing in the literature that leads
the researcher to believe that this "form follows function" relationship will not continue into
the future.
Literature on future educational facilities, though limited, is currently enjoying a
resurgence. The revitalization of interest in future school facilities is a direct result of the

need for renovation or replacement in many of today's school buildings. As school

105 Norman C. Dalkey, ity of Life: hi ision-
(Lexington, MA: Lexington Books 1982) 20.

106 Fowles, op. cit., 275.
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districts look to the future of their facilities, an effective and scientific method of gathering
and analyzing information will be sought, so that informed decisions in the present will
lead to directed and expected implications in the future. Strategic planning, architectural

programming, and futures research will provide these methodologies.
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CHAPTER 3
Methodology

This study was designed to examine the societal and environmental factors which
will impact education in the future and to determine the effect of these factors on
educational facilities. Five iterative rounds of a Delphi survey instrument were utilized in
the investigation of these areas. Delphi rounds one and two made up the first phase of
inquiry, that being what societal or environmental factors will effect education in the future.
Delphi rounds three, four, and five defined the second phase of inquiry, what effects these
factors will have on school facilities.

In this chapter are described the sample population, means of data collection, and
the individual rounds of the Delphi process. Finally, the methods of recording, analyzing
and venifying data are discussed.

Pre-Study

Prior to beginning the actual study, four steps were completed: a thorough review
of the literature (Chapter 2); the determination of an initial list of social, technological or
environmental futures; the performance of a pilot study (Chapter 5); and the determination
of a population and sample groups.

Review of Literatrure

A predecessor to the study, and an anticipatory part of data reduction, was the
review of the literature. The review of the literature was intended to accomplish various
functions. By reviewing the literature, a basis and credibility for performing the proposed

research was determined. Furthermore, it established a focus or boundary for the study,
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hence reducing the voluminous amount of data which could be generated by qualitative
research. Finally, the review of the literature assisted the researcher in determining the pre-
study environmental futures which provided impetus to the study.

* Social, Technalogical. or Enyi LE

Paramount to the study was the belief that education and school facilities are a
product of the conditions and influences in which they reside. Changes in economic,
ecological, sociological and technological "environments" impact the function of education.
Therefore, a clear picture of the future "environment” was necessary if Delphi participants
were to accurately forecast future school facilities.

By reviewing the pertinent futures literature from the selected disciplines and by
examining the monthly abstracts from the Future Survey Annual from 1989 through 1992,
the researcher was able to formulate an initial list of twenty proposed environmental futures
which the Delphi participants validated or modified in rounds one and two of the Delphi.
The twenty forecasts chosen for inclusion are given below.

1. School districts will turn to private donations and foundations to supplement
appropriations from local, state, and federal goverments. These funds will not be meant
to replace government funds, but to enhance them.

2. Public schools of the future will be called upon to educate not only students
from the traditional ages of 5-17, but also older, even retired, adults. This expanded "adult
education” role may include weekend or evening programs.

3. Future curriculum content will address the issue of diverse cultural values and
languages. School personnel will utilize teaching strategies that stress appreciation,
understanding, and the value of other cultures. '

4. A greater proportion of tomorrow’s students will enter school with one or more

"strikes” against them. These "strikes” may include poverty or lower family income, a
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single parem‘household, or a minority heritage with parents of a below-average educational
level.

5. Economic differences between double income families and single parent families
will increase. One result of this economic inequality will be the development of
iechnological haves and have nots in society.

6. School districts will become social service centers for their communities. Their
services will include health and medical care, affordable day care, and job placement.

7. Economic rather than military strength will determine tomorrow’s superpowers,
and global leadership in science and technology will determine economic strength.

8. Information technology will blur the barrier between work, school, and home,
resulting in an indeterminate work/school day.

9. School districts will increasingly utilize business and industry trained
professionals as classroom teachers.

10. The United States will continue to move from an industrial based economy to
an information based economy where human intelligence, specialized data processing, and
biological engineering are the key components.

11. Through computer technology and networking, small companies will be able to
compete successfully with large firms. Networks or management teams will replace
management hierarchies in most corporations.

12. Distance learning will be used extensively to bring quality, comprehensive
learning experiences to all students.

13. The problems exhibited by children born to drug addicted mothers will cause
educators o alter the approaches they utilize in educating children. New definitions for

achievement may result and categories of special education may be expanded.
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14. In the future, promotion between grade levels and graduation will be based
upon the individual mastery of educational concepts and not by age. Students will be
expected to exhibit mastery of pre-specified outcomes prior to promotion or graduation.

15. There will be a rise in the percentage of students enrolled in alternative
schooling programs. These programs will include year-round classrooms, magnet schools
in the arts and sciences, and the use of home schooling.

16. There will be a continued movement toward a globalization of economic
markets, communications, and finance with an increased forei gn ownership of U.S.
industries and increased U.S. exports to foreign countries.

17. Computer technology will become an integral part in the diagnosis of student
needs, the development of prescriptive instruction, and the monitoring of student progress.

18. Businesses will increasingly demand greater skills of high school graduates in
problem solving, communications, and computer literacy. |

19. Over half of all large companies (10,000+ workers) will offer some means of
formal or informal education for their employees in the future.

20. There will be an increase in public attention 10 social and environmental issues.

Pilot Study
An abbreviated pilot of this qualitative study was performed during the fall semester
of 1990 at the University of Nebraska-Lincoln. The researcher utilized members of the
Nebraska Department of Education, University of Nebraska-Lincoln faculty, and regional
school administrators as members of a "futurist" sample population. The pilot study was
developed as one method of noting and eliminating methédological problems. Pilot study
details are discussed in Chapter 5. (See Appendix B and Appendix C for pilot study

instrument.)
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Population
The population required for this study were reputationally elite authorities on
futurism drawn from a variety of disciplines. These authorities were selected on the basis
of their multiple nomination to the study and by the non-randomnized process detailed
below. Due to the extensive nature of this study, it was decided to utilize two separate
sample groups selected non-randomly from the initial population, with one sample group
participating in the first portion of the study (rounds one and two of the Delphi) and the
second sample group participating in the second portion of the study (rounds three, four,
and five of the Delphi).
Nomination: Round
To determine the population of futurists, the researcher utilized Kindred's
"reputational” approach to selection of significant individuals from a community.! The
researcher contacted the predominant journals or organizations in each of the fields of
economics, energy, ecology, science and technology, communications, business and
work, sociology, health and medicine, education, facility planning, general futurism, and
architecture, asking the journal editors or organization presidents to name reputationally
elite individuals with interests in futurism, education, and architecture. Twenty-two journal
editors or organization presidents were contacted by mail (see Appendix A for letter) with
fifteen responses (68 percent response rate). The seven non-responding journal editors
were then contacted by telephone for responses. Five of these editors responded by
telephone (23 percent). The remaining two editors failed to respond to the initial mail
contact and to three attempts at phone contacts. Total response rate was 91 percent. The

twenty responding journal editors and organizational presidents made 88 nominations,

! Leslie W. Kindred, Don Bagin, and Donald R. Gallagher,
Community Relations (Englewood Cliffs: Prentice-Hall Inc., 1984), 24.
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comprising 64 separate individuals. This concluded the first round of reputational
nomination.
R ional Nomination: R | Tw

The 64 individuals nominated by the journal editors or organizational presidents
were contacted by mail and asked to nominate other reputationally elite individuals with
interests in architecture, futurism, and education (see Appendix A for letter). Of the 64
individuals contacted, 46 responded by mail (72 percent response rate). Non-respondents
were not contacted with follow-up telephone calls or letters. The second round of
reputational sampling produced 192 nominations, comprising 77 individuals not previously
nominated. This concluded the second round of reputational sampling. Total for the first
two rounds were 280 nominations comprising 165 separate individuals.

R ional Nomination: R B

The 77 new nominees from round two were contacted by mail and asked to
nominate other reputationally elite individuals with interests in architecture, futurism, and
education (see Appendix A for letter). Of the 77 individuals contacted, 52 responded by
mail (68 percent response rate). Non-respondents were not contacted with follow-up
telephone calls or letters. The second round of reputational sampling produced 211
nominations, comprising 122 individuals not previously nominated. This concluded the
third round of reputétional sampling.

Touals for the three rounds of reputational sampling were 163 letters sent requesting
nominations, with 118 responses for a 72 percent response rate. There were 491 total
nominatuons comprised of 263 separate individuals, with 228 nominations being duplicates
of those previously nominated. In the three combined nominating rounds, 47 individuals
were nominated twice, 25 individuals were nominated three times, 17 individuals were

nominated four times, 13 individuals were nominated five times, 3 individuals were
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nominated six times, 1 individual was nominated seven times, and 1 individual was
nominated eight times.
Sampling

The sampling procedure was non-randomized, based upon the frequency with
which the individual's name (nomination) appeared in the general population. Those
persons named most often became the first selected for the sample.

Since two separate samples were needed, a division in the sampling process was
necessary. This division was again non-randomized. The most frequently nominated
individual was selected for the second sample (for use in rounds three through five), the
second most frequently nominated individual was selected for the first sample (rounds one
and two). Selection then alternated between samples one and two. This method of
selection resulted in a higher probability that the most prominent members would be be
selected first, with a "general equality” of division between each sample.

The individuals selected for use in the study were those 60 individuals who were

reputationally nominated three or more times. Of the 60 selected individuals, 22 were

'primarily from the field of architecture or facility planning, 20 were primarily from

education related fields, and 18 were from fields primarily related to the description or
study of the future. From this population, two 30-member samples were selected. The
first sample was used in the first two rounds of the Delphi to generate and validate
"environmental" factors which could impact education. The second sample was utilized in
the third through fifth rounds, to generate possible futures for school facilities.

Two requirements were determined prior to the study as necessary for both sample
groups: the initial size of each sample group had to be at least twenty-five persons and each
sample must consist of at least one member from the targeted disciplines. Both of these

requirements were met by the reputational sampling process.
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Data Collection

Data were collected from one primary source, a five-round Delphi survey
instrument. The Delphi survey instrument used for data collection in this study was
unusual for a qualitative research project. Traditional methods of collecting qualitative data
directly involve a human component, for instance, when the researcher gathers data
through the use of direct observation or interviews. In this study, an iterative survey
instrument was used for data collection, thereby making the human component in data
collection an indirect relationship, with the human element being primarily data
management and development of conclusions.

Two 30-member panels of noted futurists, architects, and educators were utilized in
the generation of data. In the first phase of inquiry, data concerning social and
technological environmental futures were collected from a purposefully sampled group of
reputationally elite futures experts. This phase of the study used a survey instrument, with
feedback, to collect data from participants over the first two rounds of the Delphi.

The second source of data was obtained from the second panel of reputationally
elite futures experts. Panelists were asked to respond to an open-ended survey instrument
mgérding the effect of social and technological futures on the characteristics of future
school facilities. Three rounds of the instrument were given, with feedback after the first |
and second round.

hi iv n

This study consisted of five iterative rounds of a Delphi survey instrument.
Rounds one and two were concerned with social and techAnological environmental futures
that effect future education; and rounds three, four, and five were concerned with the
qualitative generation of future educational specifications based upon these environmental

futures. The methodology of this study (iteration of Delphi rounds and subsequent

(s
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analysis) is graphically illustrated in Figure 3.1. The relationship between the study

methodology and the components of data analysis are further depicted by Miles and

Huberman's Flow Model?, also illustrated in Figure 3.1,

Utilizing the twenty future forecasts extracted from the monthly abstracts of the
1989 through 1992 Future Survey Annual , the researcher was able to expand the forecasts
to include a descriptive scenario that gave detail to the original forecast. These scenarios
and predictions served two purposes: when placed in the survey instrument, the scenario
gave all participants a similar frame of reference; the exact forecast which followed ensured
that all participants were focused upon the same question.

In round one of the survey, participants were asked to read the twenty initial future
scenarios and forecasts and then rate the forecasts individually as to probability of
occurrence on a six point Likert scale. The Likert scale ranged from highly probable to
highly improbable. Participants were also asked to rate when the given forecast would
receive widespread acceptance; from never, today, or in five-year intervals up to fifty years
in the future. The first round survey instrument is giveh in Appendix D. The researcher
collected and tabulated responses from the survey instrument and déveloped descriptive
statistics (group mean and frequency distribution) that were used as feedbaék in the next
‘round of the survey.

At the end of the first round survey instrument, participants were asked 1o
incorporate expertize from their own backgrounds by adding additional forecasts which
they felt were pertinent but had not been included. The additional forecasts were compiled,

reduced when similar, then included as feedback in the second round of the Delphi survey.

2Matthew B.Miles and A. Michael Huberman. v
w (Beverly Hills, CA: Sage Publications, 1984), 22
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iR Two: Soci T

After receiving the feedback from round one, second round participants were asked
to reread the future forecasts and then rerate them as to probability of occurrence and time
to widespread acceptance (see Appendix E for copy of round two survey instrument). In
addition, the group of participants were asked to rate the new forecasts given by individual
participants of the first round. Finally, the participants were again asked to contribute any
new forecasts which they felt were pertinent to the study.

The researcher retabulated responses to the second round, again developing
statistical measures of mean and frequency distribution. After round two, any forecast with
an average probability of occurrence falling in the range of somewhat probable to highly
improbable were dropped from consideration for round three of the survey instrument.

Rounds one and two of the Delphi survey instrument were designed to accomplish
three objectives: to validate the original forecasts given as probable or improbable; to
generate further forecasts based upon the participants own expertise or from brainstorming
from the ideas of other participants; and to develop consensus as to a common body of
probable environmental futures from which the participants in later rounds could forecast
educational specifications.

Delphi nd Three: ' ¥ ming for Ed

In the third round of the Delphi survey, the second sample of futurists began the
second portion of the study designed to generate initial forecasts of educational
specifications based upon the probable environmental futures (forecasts) of rounds one and
two. In round three the new sample members received qualitative information from the
results of round two. The information given to round three participants was in the form of
scenarios and forecasts only. In addition, each participant received a definition and

description of educational specifications. From this information, participants were asked to
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respond to one question: "Based upon this forecast, what characteristics (educational
specifications) will future school facilities have in order to optimally house the educational
program?” Participants were asked to write a brief description of each characteristic. In
addition, participants were allowed to add additional scenarios and forecasts to the survey
which they felt were pertinent but omited. These new forecasts were compiled and
included in round four of the survey instrument. The third round survey instrument is
given in Appendix G.

The researcher collected the results of the third round, compiling a summary of
participant’s responses (educational specifications), which were then used as qualitative
feedback for participants in round four. Due to the uniqueness of many of the responses,
none of the responses were condensed ar;d all responses were provided as feedback to the
participants in the fourth round. No attempt was made to provide quantitative feedback to
the participants in the fourth round, such as frequency of responses related to a certain idea
or characteristic. This decision was based upon the belief that purely qualitative feedback
would provide the impetus for the brainstorming of new ideas, while quantitative feedback
at this point would prematurely result in the forced consensus of ideas as participants began
to compare their ideas to the group norm.

Through qualitative data analysis the researcher began to develop emergent themes
that would be compared to round four themes and ultimately be used as a basis for the
round five survey instrument. The methods of qualitative data analysis used included
coding of response data (facilitated by a computer relational database), the development of
themes through the use of "clustering" and matrix techniques, and the use of the
constant/comparative method in the development of themes. These methods of qualitative

data analysis are detailed further in this chapter.
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In round four, participants received the initial forecasts and qualitative summaries of
responses to the third round, and were asked to respond to the question: "Having read the
first round responses to this forecast, what additional characteristics (educational
specifications) will future school facilities have in order to optimally house the educational
program?” The fourth round survey instrument is given in Appendix H.

Participants could respond in similar fashion to round three, or, and this was
encouraged, they could brainstorm new characteristics and higher order concepts from the
ideas of others. The researcher again collected responses, compiling them as he had
following the third round. Through qualitative data analysis the researcher developed
themes from the round four responses. Analysis of the round three and round four themes
through constant/comparitive methods resulted in themes that were then used as a basis for
the round five survey instrument.

Round four of the instrument, because it permitted participants to view the
responses of others, had two objectives. The round four instrument generated new
responses of higher intellectual order (brainstorming), and it also began initial development
of group consensus, as participants rejected ideas of limited value and retained in their
answers those they consider worthy.

1R 1ve: itectural mming i E

In round five of the Delphi, the study participants did not receive the initial forecasts
givep in rounds three and four, but instead received a series of twelve themes that had
emerged from the data. Underneath each of the twelve themes were a set of programming
characteristics that emerged from the data analysis and that supported that particular theme.
Participants were asked to rate each set of characteristics (organized by the twelve themes)

on a six point Likert scale, ranging from no probability to high probability of occurrence.
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In addition, participants were asked to rate when each set of characteristics would become
widely accepted. Participants were encouraged to write any additional comments that they
had at the end of the survey. The researcher collected responses, summarizing them
quantitatively. This concluded the final round of the Delphi survey. Through the use of
the Likert scale and the timeline, the final round of the survey was designed to validate the
themes and generate group consensus. The fifth round survey instrument is given in
Appendix J.
Delphi Instrument Design

| The researcher realized a few limitations in the method of data collection and
generation that he utilized. First, any characteristic generated in the later rounds of the
Delphi had only a limited opportunity for group response. This limitation was necessary
because the study was designed to ask participants to validate previous responses by virtue
of their later round responses as well as generate new characteristics, a process which was
time consuming. To increase the number of Delphi rounds so that all ideas could receive
several rounds of feedback would have resulted in a high attrition rate. Secondly, a
possibility existed that by attrition, one of the targeted disciplines could lose representation
within the sample group. The researcher's response is that if a participant stayed in the
study for only one round, the knowledge or insights produced by that participant would
remain in the study and could not be lost by their attrition. The contributed knowledge of
that person and their discipline remained.

Data Recording
Recording "raw" data from a qualitative study can be an extensive and arduous

task. Traditionally, the transcripts of interviews or "field notes" from direct observations
are typed in a verbatim manner. From these transcripts, the process of data reduction

begins. Reducing data from a qualitative study refers to the systematic selection, focusing,
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transforming, abstracting, funnelling or clustering of written or verbal text in such a way ‘
that conclusions can be developed and verified.

In this study, the returns from the Delphi survey instruments performed the
function of the "field note," that being, to document verbatim the collected data. From this
documentation, preliminary analysis and further recording of data occured. It should be
noted that the succeeding rounds of Delphi with feedback, not only were a process of
documentation, but also a means by which data were analytically, inductively, and
statistically reduced for the drawing of conclusions.

Data Analysis

Data analysis in qualitative research does not fit the norm associated with most
conventional research proposals. Analysis of the data is not the distinct culmination of the
research process often associated with quantitative research. Instead, qualitative data
analysis is an interrelated, constant, and simultaneous activity. Analysis of qualitative
research "begins with the first interview, the first observation, the first document read.
Emerging insights, hunches, and tentative hypotheses direct the next phase of data
collection, which in turn leads to refinement or reformulation of one's questions.”3 In
Figure 3.1, Miles and Huberman graphically depicted the four simultaneous and on-going
processes that they associate with qualitative data analysis: data coliection, reduction,
display, and conclusion drawing/verification.4

Qualitative data are a source of well-grounded, rich, thick description. Qualitative
analysis explains processes and problems in their natural context, preserves a sense of

chronology, and provides the possibility for the discovery of new theoretical ideas.

3Merriam, op. cit., 119,

4 Miles and Huberman, op. cit., 22.
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Quantitative data provides a means of statistically comparing, relating, or describing. This
study generated both qualitative and quantitative data, and in a manner that complimented
each other and the analysis process.

Five strategies to data analysis were targeted for use in this study: coding of
response data with marginal codes, the development of themes through the use of
“clustering” and matrix techniques, the development of descriptive statistics following
Delphi rounds, and the use of the constant/comparative method in the development of
themes and theories.

C Apalysis by Codi

The first and most time-consuming step to data analysis resulted from the placement
of "marginal and key word codes" with each participant's responses. Prior to the study, a
"start list” of these analytical and descriptive attributes (codes) were developed. This "start
list" was open for modification as new attributes emerged from the data. Preliminary
analytical codes included, but were not be limited to, the factors of Pena's information
index, the steps (goals, facts, concepts, needs, problem statement) and the considerations
(function, fdrm, economy, time and energy).’

After each round of the survey, the response data was coded in or more of three
fashions--key word coding (descriptive), marginal coding (interpretive and explanatory) or
statistical coding (probability and years to occurrence). During data analysis, these codes
were used to reduce data and organize responses for further analysis.

Key word coding referred to the placement of a descriptive code with each )

participant's Delphi response. The key word or key words succinctly described the

SWilliam M. Pena, with William Caudill and John W. Frocke, Problem Seeking-An

Architectural Programming Primer (Boston, Cahners Books International Inc, 1977) 36.
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contents of that particular response. Key words assisted the researcher in developing
generalizations, matrix categories, and low level analysis. .

Marginal coding referred to the placement of tentative analytical codes with each
participant’s Delphi response. These codes assisted the researcher in developing tentative
categories, themes, and upper level analysis.

Statistical coding referred to the information generated by the participant's
responses concerning probability of occurrence and years to occurrence. Statistical coding
assisted the researcher in determining measures of group consensus and intensity of feeling
towards a subject (group means and frequency distribution).

Through these "codes” and the inductive emergence of categories from the data, the
responses from each round were placed in a computer relational data base file, a Macintosh
application entitled 4th Dimension. This data base allowed responses to be searched and
sorted according to researcher's needs, either by marginal and keyword codes or by
researcher developed categories. These codes permitted the researcher to assimilate all
entries of similar nature, thus facilitating the management of data through matrix and
clustering techniques and the inductive drawing of conclusions, theories, and themes.
Maurix

Through the use of coding and the inductive emergence of categories from the data,
the relevant data from each round was ;:hancd upon an attribute-by-information matrix.
This matrix permitted the charting of data by initial categories and a coded summary,
paraphrase, or direct quote. At the bottom of the matrix, emerging themes and theories
were noted. The matrix was used by the researcher as a visual means of organizing data
and conceptualizing themes. Matrix development was enhanced considerably by the use of

coding and clustering techniques and the 4th Dimension relational database program.
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Clustering

Clustering refers to the process of understanding a phenomenon by grouping, then
conceptualizing, ideas that have similar patterns or characteristics. Clustering was a
logical outcome of the matrix format and 4th Dimension sorting, as ideas were grouped
together by codes. Clustering did more than generate concepts from one category of data.
By continued clustering, larger forms and levels of data were grouped. This result was
movement to higher order abstraction and analysis.

iptive

Following rounds one, two, and five of the Delphi instrument, descriptive statistics
(mean and frequency distribution) were generated concerning the scaled responses to the
characteristics described. New characteristics could not be described statistically until the
following round. These statistics served several purposes: to measure the group's
"intensity of feeling" towards a subject; to describe the distribution of the group's
responses; and in the case of rounds one and two to generate feedback for participants in
the following round. Analysis of the statistics permitted the researcher to place
characteristics in a longitudinal framework of anticipated need and impact, and to obtain
insights for the intensity which the individual or group felt about a specific topic.

jv thod

The constant comparative method of developing concepts, hypotheses, or themes
referred to the process of comparing data to an emerging theory.” From the original data, a
theory or thematic framework was developed, which guided the collection of further data.

As additional data were gathered, it was compared to the original theme. The comparison

¢ Miles and Huberman, op. cit., 219.

7B.G. Glaser and A.L. Strauss, The Discovery of Grounded Theory (Chicago:

Aldine, 1967), 110.
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resulted in the modification and refinement of the theme, as it attempted to continually
integrate greater amounts of data under its "umbrella.” Ultimately, a smaller set of higher
level themes was the result. The constant comparative method was a strong complement to
both the matrix and clustering techniques in that all three strove for the development of
higher order concepts, themes, and analysis of the data.

Verification of Data

The detailed documentation of systematic data analysis procedures assisted the
researcher in inductively obtaining valid findings, documentation and findings which
theoretically assures that another competent researcher working independently with the
same sample population and analysis procedures would not come up with contradictory
findings.

All research, be it qualitative or quantitative, must be concerned with producing
consistent, dependable, reliable, and valid results. By following the accepted research
procedures found in the literature for internal validity, reliability, and external validity, tl;e
researcher enhanced the measure of each of these in his study.

This section describes internal validity, reliability, and external validity, along with.
noting techniques from the literature for their assurance. Following this, techniques
selected from the literature as appropriate for this study are described.

Internal Validity

Internal validity deals with how well a researcher's findings match reality.
Realizing that qualitative information does not speak as if for itself but must be interpréted,
Ratcliffe suggested that it is the researcher's experience that is being interpreted and not

reality itself.2 From this, Merriam suggested several strategies to help researchers enhance

8 J.W. Ratcliffe, "Notions of Validity in Qualitative Research Methodology,"
Knowledge: Creation, Diffusion.Utilization, 1983: 150.
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internal validity: triangulation, member checks, long-term observations, peer examination,
participatory modes of research, and clarifying researcher's biases.?
In addition to these techniques, Miles and Huberman noted several strategies
researchers use to verify their conclusions and enhance the validity of their findings:
"checking for representativeness; . . . checking for researcher effects;
... triangulating; . . . weighting the evidence; . . . making
contrasts/comparisons; . . . checking the meaning of outliers; . . . using
extreme cases; . . . ruling out spurious relations; . . . replicating a finding;

.. . checking out rival explanations; . . . looking for negative evidence;
. .. getting feedback from informants.!0

Reliabili
Reliability refers to the replicability of one's findings. In other words, if the study
was repeated by another competent researcher, with the same sample population and
analysis procedures, would the researcher come up with the same results? Lincoln and
Guba suggested alternative terms for reliability. Instead of asking researchers to get the
same results, they suggest that researchers agnzce that the results make sense, are therefore
consistent and dependable.!! Merriam noted three techniques which researchers can use to
enhance reliability: triangulation, leaving an audit trail, and having the investigator explain
their position and assumptions.!2
External Validity
External validity refers to the ability of a researcher's findings to be applied to other

situations. In addition to increasing the number of cases used for the study, Merriam

9 Merriam, op. cit., 169.
10 Miles and Huberman, op. cit., 230-248.

11'Y S. Lincoln and E.G. Guba, Natralistic Inquiry (Newbury Park, CA: Sage
Publications, 1985), 288.

12 Merriam, op. cit., 172.
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suggested.the following strategies for enhancing generalizability: provide a rich, thick
description which others may use as a base; describe how the topic compares to others of
the same class; and conduct a cross-site or cross-case analysis.!3
Techni for Validi | Reliability in the Stud

Several techniques by Merriam and also Miles and Huberman have been selected as
appropriate for this study. They are: triangulation/replicating a finding; getting feedback
from informants/member checks; weighted evidence/long-term observation; ruling out
spurious relationships; audit trail; and rich, thick description.
Trangulation

A pilot study using a similar though abbreviated methodology to this study was
performed in the fall of 1990 at the University of Nebraska-Lincoln. The pilot study acted
as one form of cross verification of results and conclusions, a process that Webb,
Campbell, Schwartz, and Sechrest term "Lriarigulation.""‘ Miles and Huberman stated that
triangulation was expected "to support a finding by showing that independent measures of
it agree with it, or at least, don't contradict it." In addition, they advised researchers to "be
on the lookout for a new source of data--a new informant or class of informants, another
comparable event or setting. A new source forces the researcher to 'replicate’ the finding in
a place where, if valid, it should reoccur."15

By utilizing the pilot study as a comparison, the researcher hoped to triangulate and
support the findings of this study. In addition, comparison of study results with a
thorough review of the literature was done with the expectation that they would not

contradict.

13 Ibid 177.
14E.J. Webb et al., Unobtrusive Measures (Chicago: Rand McNally, 1965).
15 Miles, op. cit., 235.
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Feedback From Informants/Member Checks

One means to increase validity is to take data back to people from whom they were
collected and ask them if the results are plausible. Miles and Huberman strongly advocated
this strategy but cautioned the researcher about introducing bias to the study. "Feeding
things back in the course of a study may change informants' behaviors or perspectives."16

The use of successive rounds with feedback in the Delphi can serve as one means
of member checking. As each round pfogresses, participants receive more relevant
feedback which by their answers, they verify or "check.” An implausible characteristic or
incorrect concept would immediately receive low acceptance and therefore be rejected. In a
study of this type, a change in informant perspective is not only appropriate but perhaps
even desirable as successive rounds occur.

Weighied Evid Long-T ot .

Merriam suggested long-term or multiple observations as one means of increasing
validity.!” If one can accept the argument of each round of the Delphi as being an
observation, then this would be accomplished in this study. In addition, Miles and
Huberman noted there are certain circumstances when some data may be stronger or
weaker than others. One form of stronger data is that which is collected later in a study or
after repeated contact.!8 In this study, the final rounds of the Delphi were weighted as
stronger data than the earlier ones. Such techniques are also consistent with theme
development, as a theme is expected to gain strength and higher order over time, based
upon constant/comparative methods. The weighted emphasis of later rounds of the Delphi

can be graphically noted by double and triple lines in Figure 3.1.

16 Ibid., 242.
17 Merriam, op. cit., 169.

18 Miles, op. cit., 236.
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\udit Trail

By documenting in detail the methods used to collect, analyze, and describe data,
the researcher leaves an "audit trail” from which the reader or another researcher can track
the data analysis or double check findings.!® By outlining procedures clearly enough,
independent researchers can replicate the study and corroborate it.

Finally, Lincoln and Guba suggested providing a rich, thick description "so that
anyone else interested in transferability has a base of information appropriate to the
judgement."20 In this study, the researcher included each of these methods in the
verification of the data and in his conclusions, thereby strengthening the results of the
study.

Presentation of Results

The focus of this study has been designed to initially determine probable
environmental futures which will impact education, then develop themes and characteristics
concerning how these environmental futures will impact the future of educational facilities.

A theme has been described as an "overarching concept or theoretical formulation
that has emerged from the data analysis."?! Themes are ordinarily at a level of
conceptualization and abstractness that can be generally applied to more than one situation.
As such, "themes" are appealing to professional audiences and academics. Characteristics
are topical. They describe rather than conceptualize and are therefore appealing to

practitioners. Both themes and characteristics are relevant expectations of this study.

19 Lincoln and Guba, op. cit., 172.
20 Ibid., 124-125.

21 Merriam, op. cit., 190.
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The findings of this study are presented in several sections: survey results,
summary, conclusions, and fccommendations. The first section (Chapter 6, Results)
documents the survey instrument results from each of the five rounds. When appropriate,
descriptive statistics were used to define consensus towards a topic and place it within time
frame. The participants in the study and return rates are noted.

The second section (Chapter 7, Summary, Conclusions, and Recommendations)
describes the results from the analysis of the data. The emergent themes or propositions
from the matrix, data coding and clustering processes are described in narrative form. In
this section, each research question is answered at length in narrative form. Finally,
recommendations are made by the researcher for the appropriate audiences and for future

researchers in this field.
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CHAPTER 4
Compatibility of Research Methodology and Research Topic

There exists in educational facility planning a need for a clearer view of future
school buildings. The Delphi process, chosen as an appropriate research tool for this
study, has been historically effective in forecasting futures. Furthermore, qualitative
research is noted as an inductive means to understand, discover, describe, or to generate
hypotheses. In the emerging field of future school architecture, such attributes are highly
attractive. However, the purpose for conducting this study was not merely to discover but
to also verify the findings. For this reason, a more "systematic" approach to data collection
and analysis was utilized.!

In thevﬁrst chapter, the Delphi process and the qualitative paradigm were
introduced. This chapter expands upon that introduction by examining the fit of the
qualitative paradigm and the Delphi process to the research topic.

Fit of the Qualitative Paradigm to the Topic

In Chapter 1, the purpose for conducting this study was noted as to develop a list
of societal or environmental factors which may impact education and future educational
facilities: determine, based upon these anticipated societal or environmental factors an
architectural program of probable educational specifications (characteristics) for future

educational facilities; develop a descriptive future of educational facilities as a result of these

! Mary Lee Smith, "Publishing Qualitative Research,” American Educational
Research Journal no. 2 (1987): 179.
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anticipated educational specifications; and determine underlying themes or propositions
concerning the development of future educational facilities.

The decision to use a qualitative design to study educational facility futures was
based upon the researcher's goal of insight, discovery, and description, and not
quantitative research's focus of hypothesis testing. Given Miles and Huberman's
description of a "case" as a "single bounded context,"? the following descﬁption was
appropriate. Merriam described the four essential characteristics of case study (qualitative)
research as: particularlistic, descriptive, heuristic, and inductive.3 This study met each of
these essential elements as described in the following section.

Particularlisti

The focus of qualitative research is on a particular situation, event, program, or
phenomenon. Shaw described this as concentrating "attention on the way particular groups
of people confront specific problems, téking a holistic view of the situation. They are
problem centered, small scale, entrepreneurial endeavors."4

This study was designed to examine a specific problem, the future of education and
educational facilities, as predicted by a select panel of futurists. Though the focus may |
skirt the "way" futurists predict school facilities to the "what" they predict, the proposed

study is bound by a singular, problem-centered context.

2 Matthew B. Miles and A. Michael Huberman, Qualitative Data Analysis: A
Sourcebook of New Methods (Beverly Hills, CA: Sage Publications, 1984), 151.

3 Sharan B. Merriam, Case Study Research in Education: A Qualitative Approach
(San Francisco, CA: Jossey-Bass Inc., 1988), 11.

4 K.E. Shaw, "Understanding the Curriculum: The Approach Through Case
Studies." Journal of Curriculum Studies 1978: 2.
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Descriptive

Taken from anthropology, the term "rich, thick description” has become associated
with a complete, literal narrative of the problem being studied. Instead of reporting
findings in statistical or numerical data, "thick description” stresses the use of literary
means to describe findings, analyze situations, and present documentation, often through
the actual quotes of the participants.

Though the Delphi process utilizes measures of central tendency as feedback to
participants, and though the results of this study included such descriptive statistics, the use
of these measures need not be the demise to the "rich, thick description” of the study
results. Qualitative data analysis often involves the categorizing of data in order to compare
and contrast. The placement of data into these categories or matrixes permitted the
researcher to manage and reduce the extensive volume of qualitative data to a workable and
analyzable level. The descriptive statistics derived from these comparisons do not detract
from the "thick description” but helped the researcher to better analyze and verify the data,
thus complimenting the narrative.

The function of statistics in this study was to describe, manage, and analyze.
However, the investigative and inductive nature of this study was su‘ch that the eliciting of
images, descriptions, or quotes could be more powerful and illuminating than their
statistics. For this reason, the emphasis on reporting results was narrative, complimented
by the statistical.

Heuristi
| Heuristic means that the study should clarify the reader’s knowledge, meaning, and

understanding of the probiem being studied. Stake summarizes this as "previously

7
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unknown relationships and variables can be expected to emerge from case studies leading
to a rethinking of the phenomenon being studied."S

The development of educational buildings as a distinct science and architectural
expression is fairly recent, dated by Castaldi as mid-twentieth century.® As a new field, the
formulation and dissemination of information concerning this topic has been limited. It is
felt that this study illuminated some of the previously unknown factors which could make
future facilities more appropriate for their educational function. The results will assist
educational facility planners, school officials, and architects in the understanding of, and
the planning for, the unique relationship between education and school facilities.

Inductive

Qualitative research relies on inductive reasoning when analyzing data.
Preconceived hypotheses are not expeﬁmehmlly validated; instead, concepts, hypotheses
and themes are expected to emerge from data itself. The boundaries of qualitative research
(and this study) are focus driven, not prior set .

This study was designed to explore the junction of two fields, one which has a
limited literature base, school architecture, and the other which little is truly known, the
future. Because of this, few prior concepts or hypotheses exist. The few tentative
generalizations that the researcher began with evolved as the study progressed, and a richer
understanding of the topic was developed. The analysis of data generated emerging

themes, concepts, and characteristics.

5 R.E. Stake, "Case Study Methodology: An Epistimological Advocacy.” Case
Edu v .ed. W.W, Welsh, Proceedings of the 1981
Minnesota Evaluation Conference, Minneapohs Minnesota Research and Evaluation
Center, 1981, 47.

6 Basnl Castaldi,
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Fit of the Delphi P he Focus
In Chapter 2, the Delphi process was noted as one method of forecasting the future.
Sackman described the result of a Delphi study as "a presentation of observed expert
concurrence in a given application area where none existed previously."? In the relatively
unexplored field of educational facility futures, this method of qualitative and quantitative
exploration seemed particularly germane.
Armstrong noted three features pertinent to Delphi study:
1) the respondents are experts in the subject area,
2) there is more than one round--that is, the experts are asked for their
opinions on each question more than one time,
3) controlled feedback is provided. Respondents are told about the group's
responses on the preceding rounds.8
Adding to this list, Fowles describes the Delphi process as particularly useful in the
following circumstances:
1) the problem does not lend itself to precise analytical iechniques but can
benefit from subjective Judgements on a collective basis,
2) the individuals who need to interact cannot be brought together in a face-
to-face exchange because of time or cost constraints. Further, a

conventional conference tends to be dominated by particularly strong
personalities or to give rise to an undesirable bandwagon effect.®

Finally, Fowles expanded his comments with advice for the researcher using the
Delphi process: "the most important advice to be given the potential user is to suit the
method to the problem, not the problem to the method."!0 Similar flexibility has been

suggested by qualitative researchers, in that there is no "fixed or absolute" method of data

7 Harold Sackman, i Critique:
Process (Lexington: D.C. Heath and Company, 1975), 6

8 J. Scott Armstrong, R r ing: From
(New York: John Wiley & Sons, Inc., 1985), 117.

9 Jib Fowles, ed., Handbook of Futures Research, (Westport: Greenwood Press,
1978), 275.

10Fowles, op. cit., 275.
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collection. In fact, the method of data collection and even analyzation may change as new
themes emerge from the data. The features presented by Armstrong and Fowles are
appropriate to the study of educational facility futures as presented in the following section.
E ise in the Subiect /

In this study national experts on the future were used as a sample population.
Drawn from various fields and disciplines (agriculture, economics, energy, ecology,
science, technology, communications, business and work, sociology, health and medicine,
education, general futurism, and architecture), each of these participants were noted experts
in the future of their specialized field. The question of misplaced expertise (futurism and
not school facilities) may come to mind. Four assertions must be expressed.

Historically and currently, educational specifications are developed by novices, that
meaning local school officials, teachers, and community members, those people with no
expertize in school facility planning or architecture. The use of futures experts makes no
significant departure from this current practice, with the exception of their insight and
knowledge of the world of tomorrow.

Secondly, the use of only school facility architects as a sample population would be
self defeating. Their expertise lies in interpreting and transforming a school district's
educational specifications into a feasible design or plan, not in predicting ihe future. The
researcher felt that there is greater public acceptance of novices describing the needs and
characteristics of school buildings (educational specifications) than there is for architects in
forecasting societal futures.

Thirdly, the state directors of educational facilities from the department of education
in each state could be used as a sample population. However, their expertise lies in the

administration and assessment of school facilities, not in predicting the future.
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Finally, expert educational facility planners could be used as a sample population.
They have creativity and insight due to their proximity to the problem, and they possess the
expertise o recognize the original and feasible. However, their specialization is again such
that predicting the future is not their major forte.

If the results of this study are to truly reflect diversity in perspective, then the
sample population must include more than just architects, state directors of educational
facilities, and school facility planners. This does not mean that these professions did not
play an important role in this study; they did. The diversity of the proposed sample
population represented the creative force necessary for true insight; the professional
architects, facility directors, and planners represented the force necessary for focusing the
study to the feasible. Both are paramount to the study.

ive

In qualitative research the collection of data is often longitudinal, that meaning
taking place over a period of time. In this study, the generation and collection of data over
time was a desirable factor. Participants in the study needed time to interact with the ideas
of their counterparts and to brainstorm new ideas. It was anticipated that concepts and
characteristics of the participants would change with this interaction, reaching greater levels
of perception, abstraction, and consensus over time.

In order for interaction to occur between anonymous participants, some form of
feedback must be made available to them. Traditionally, feedback from a Delphi study has
been quantitative, usually measures of central tendency (median and interquartile range), so
that participants could judge their response to the group norm. However, the use of
qualitative feedback in predicting futures is not novel, nor is its application to school

facilities. Press's Qualitative Controlled Feedback (QCF) process!! was utilized by

11'S.J. Press, "Qualitative Controlled Feedback for Forming Group Judgements
and Making Decisions," Journal of the American Statistical Association, 1978: 526-535.
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McClanahan in the develdpment of a K-12 educational facility survey.12 In QCF
participants receive qualitative feedback instead of quantitative, and group consensus is
neither requested nor implied. Since the focus of this study was not merely group
consensus and validation but also discovery--then quantitative and qualitative feedback
were given to participants, depending on the focus of that round of the study. The later
rounds of the study were expected to generate a group movement towards consensus,
while the early rounds emphasized idea generation and discovery. Fowles advice of "suit
the method to the problem, not the problem to the method” was taken to heart.
lective Subjectiv

Any study of school facilities must take into consideration the effect of external
environments on the design of the building. Educational facilities are not developed in a
vacuum, but instead are the product of the sociological and technological environment, the
curricular program, and the mission of the school district. To attempt to develop an
educational building without consideration of its purpose and context is a project doomed to
failure. This study recognized the external influences of the future and then built upon
them in the development of tomorrow's school facility needs, ultimately reaching a
descriptive consensus of its form.

- ion

An underlying motive for using the Delphi process in this study was to present a national
and expert view of educational specifications instead of the traditional local perspective. In
order to do this, national experts in the field, regardless of location, must interact on the

central question. Traditional measures of interaction were deemed inappropriate.

12 Randy Rae McClanahan, "The Development, Utilization, and Analysis of a
Normative Futures Research Method in a K- 12 Educational Facilities Survey" (Ph.D.
diss., University of Nebraska-Lincoln, 1988).
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Excessive time and financial resources would be eipended to permit face-to face
(conference) interaction. Computer conferencing was considered, but incompatibility of
hardware, or lack of, would place restrictions on those capable of being sampled from the
population. In addition, anonymity was desired to increase the probability of unhampered
creativity and reduce the likelihood of conformity. Related by one researcher was
"anonymity and group response allow a sharing of responsibility that is refreshing and that
releases the respondents from social inhibitions."13

By meeting the characteristics associated with qualitative research and applying
them through the Delphi process, this study met the requirements necessary for the

qualitative paradigm.

1> Norman C. Dalkey, Studies in the Quality of Life: Delphi and Decision-Making

(Lexington: Lexington Books, 1982), 21.
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CHAPTER 5
Pilot Study

In the fall of 1990 an abbrev‘iated pilot study was performed utilizing a small,
purposeful sample of five experts from the following disciplines: elementary school
curriculum and instruction, secondary school administration, educational facility planning,
architecture, and sociology/family relations.

Methodo] in brief

This study was designed to incorporate a qualitative research philosophy with a
traditionally quantitative research instrument, the Delphi process, in the discovery of |
educational specifications for future school buildings. The Delphi process consisted of two
iterative rounds of an open-ended questionnaire with cumulative group feedback. The
members of the study did not know the identity of the other participants.

Data Collection

Data were collected from one primary source, a two-round Delphi survey
instrument. In the first round of the Delphi, participants were asked to rate a series of
predictions pertaining to education in relation to years to widespread usage and probability
of occurrence. In addition, they were asked to respond to an open-ended question
regarding the impact of the educational prediction on the characteristics of future school
facilities. A sample of this survey .round can be found in Appendix B. After the first
round, responses were summed and returned as feedback for the second round.

In the second round, participants received quantitative feedback from round one in

the form of group means and frequency distributions concerning the the probability and
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time to acceptance. They were then asked to re-read their previous responses to the open-
ended questions concerning impact on educational facilities along with those of the other
participants. After reading all previous responses, participants were then asked to choose
the one response that captured the essence of the impact on school facilities; or if no single
answer captured the full effect of the impact, then re-respond to the question. A sample of
this survey round is found in Appendix C.
Data Recording

The responses from each participant to each question were placed in a computer
data base application entitled BiblioFile. This data base allowed responses to be searched
and sorted according to the researcher's needs, either by quotes, questions, or by
categories and codes. The codes permitted the researcher to assimilate all entries of similar
nature, thus facilitating the management of data and the inductive drawing of conclusions
and themes.

Data Analysis

Five strategies 1o data analysis were targeted for use in this study: coding of
response data with marginal codes, the use of a computer application known as BiblioFile,
the use of "clustering” techniques, the development of descriptive statistics following
Delphi rounds, and the use of the constant/comparative method in the development of
categories.

The first and most time-consuming step to data analysis was associated with the
responses generated by the Delphi survey. Preliminary analysis of Delphi responses
resulted from the placement of "marginal codes” with each participant's response. These

codes initially utilized the categorical information typically associated with architecture, that
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being goals, facts, concepts, needs, problem statements, and function, form, economy,
and time.!

In addition, responses were coded as to intensity of consensus, that meaning those
responses which all five participants agreed upon were given a numerical value of five,
those which four paﬁicipants agreed upon were given a value of four. Responses were
additionally coded as to years till widespread acceptance (five, ten, fifteen, . . . ), and
probability of occurrence (highly probable, probable. somewhat probable, somewhat
improbable, . .. ). This system of analysis was selected as the most logical to obtain
those ideas or concepts which by consensus were probable or highly probable, to be able
to determine when they most logically would occur, and to place them into a qualitative
matrix which would link educators and architects in a mutually understandable language.

After the second round, the large amount of data collected necessitated the
development of inclusion rules for reducing and analyzing the data. In relation to
probability, only those responses marked probable or highly probable were included for
further data analysis. Under intensity of consensus, only those responses where two or
more participants agreed were included for further consideration. In relation to Pena's
information index categories, the categories of facts and needé were dropped from
consideration in the coding process as they pertain to quantitative data. However, in a
more extensive study utilizing more rounds of Delphi, information pertinent to these
categories would become available and appropriate for consideration.

Intensity of consensus and probability of occurrence were the first variables utilized
for analysis. The highest rate 'of consensus for any of the responses was four, even

though there were five participants. This result seems consistent with the literature on the

Iwilliam M. Pena, with William Caudill and John W. Frocke,

Problem Seeking-An
Architectural Programming Primer (Boston, Cahners Books International Inc, 1977), 18.
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Delphi method, and a consensus rate of five probably would have been obtained had the
survey gone to three rounds.

P . { Pilot Study Resul
Effects on Education

Majority consensus was obtained (rate 4 and high probability) on the belief that
minority students would most certainly become a greater percentage of the total school
enrollment. In response to the needs of all children, particularly the financial or culturally
underprivileged, school districts will begin health and day care programs as a part of their
service offerings (3, high probability). Furthermore, children born to drug addicted
mothers would redefine curricular and instructional approaches used in education (3, high
probability).

Computers received strong support in the diagnosis of student needs, development
of prescriptive instruction, and monitoring of student progress (4, high probability). In
addition, computers were expected to link teachers, students, and administrators with other
schools and data bases (4, high probability).

Future school systems were expected to operate on an extended or year round basis
(3, probable), make considerable use of available transportation systems (3, probable) in
the operation of magnet schools (3, probable) of which the voucher system would play a
part (3, probable). Fuﬂ.hermbre, school districts will begin to seek financing (3, high
probability) and instructional methods (4, probable) outside of the school itself to
supplement and enhance education.

Schools will develop a "community of learning" support network for students that
will include mentors, parents, libraries, churches, youth groups, higher education and
business (3, high probability). Volunteers will become an important part of the para-

professional work force, particularly older, retired volunteers (3, high probability). In
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addition to their volunteer roles, older, retired adults will seek appropriate education from
their local public school (3, high probability).

Peace will become a prominent curﬁcular concern (3, probable) and also the
environment (3 high probability).

Eff Educational Faciliti

Educational facilities have long been a reflection of society and the curriculum. The
predicted scenarios on educational function will undoubtedly change the form of future
educational facilities. This section will detail the perceived changes that can be expected.

Computers. As computers continue to become a more integral part of ﬁ1e
educational process, provisions Will be made to link homes and school; schools and
schools; teachers, students and guidance counselors. Classrooms will increase slightly in
size t0 accommodate additional computer terminals at desks or tables; this could include a
changing of traditional seating patterns as one computer will be made constantly accessible
for a maximum of every two or three students. Regular classroom testing will be done on
classroom computers, with students and teachers knowing results immediately.
Deficiencies can be noted by remedial teachers and appropriate work begun the next day.
Counselors will receive weekly updates via computer.

Computers and modems will expand the student's access to instruction and school
work as students will call in homework assignments (via modem) at night and pick them up
printed the following morning at a central computing room. Computer availability will not
be limited to the rich; as computer prices decrease, school districts will begin to operate a
loan system of small inexpensive computers, much as their current library system.

Computers will expand the communication process between school teachers and
administrators at different sites and even school districts as school districts develop

networks of expertise and experience.
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Obviously, the "networking" of teachers, students, and counselors requires
changes in electrical and communicative wiring (including "dedicated” electrical sources).
In addition, it requires the change in floor coverings to static free materials. Additional
telephone lines will be necessary for extensive modem usage (this may include the transfer
of administrative office lines to computer usage after school closes at night). A physical
change in classroom size will be necessary to accommodate the increased number of
classroom computers. Finally, a "mainframe" or computer software server room will need
to be placed in easy access to administrative offices, guidance counselors and the
media/library.

Financing. community involvement. As school officials increasingly look to
alternative sources of funding for school facilities, joint ventures between the school and
community organizations become enticing. Both the school and the community
organization could pay for and operate a facility (i.e. a gymnasium located on the edge of
the school building with with doors opening into the school and outside to the community;
between 8-3 the school operates it, between 3-12 the school closes its doors and the YMCA
operates it), similar operations could exist for library, cafeteria, pool, etc."

Vouchers and magnet schools. Other financial considerations include a movement
towards the "voucher system" of financing education and the continued development of
~ magnet schools. In each of these considerations, transportation becomes a primary
concern. Schools should be located near present, safe systems of transportation; or safe
systems rerouted near school districts. Additionally, magnet schools will require the
upgrade of learning laboratories and work areas such as industrial education, music, etc.,
so that they can remain competitive and enticing to a clientele that has a choice or option of

where to attend school.
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Year-round or extended school programs. In conjunction with joint ventureship is

the decision to operate year round or extended hours school facilities. A strong
consideration for such a program would be "lighting, structures, and parking that are
conducive to safe and secure transportation and usage."

Peace and environmental education. As schools seek to develop an appreciation for
the environment and world peace in their curriculum, two design changes will become
necessary. Schools will increase the science and social science areas, including areas or
facilities for recycling of school/community materials. In addition, flexible learning areas
dedicated to distance learning, interactive technology (audio, video, and computer), and
class lab activities will be necessary. Audio/visual/computer classrooms where students
can interact with classrooms of other schools in other cultures is a stron g possibility.

Minority populations. The vast increase in minority populations will require the
training and employment of bilingual teachers. More important from an architectural
standpoint are the increase in the number of English as a second language (ESL) |
classrooms, particularly in border states such as Florida, Texas, and California. The
growing minority population present other school considerations than just language.
Poverty, lack of medical or dental insurance, and broken families will each impécl
architecture of schools.

Health and day care programs. Joint ventureship between school districts and
community organizations will not be limited to athletic or activity programs. As insurance
costs rise, as single parent families increase, as the percentage of children born in poverty
and deprivation increase, so will the expectations on the local school district. It is Bighly
probable that tomorrow's schools will provide general medical and dental care to the
community. Joint ventures between a school district or school districts and medical/dental

doctors to provide on site reduced or free care is a possibility.
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The increase of single parent families will also place the school district in a situation
where they will be forced to provide day care facilities for pre-school age children, or
provide before and after school day care facilities for school-aged children. As one
participant responded,

Health/Child care facilities are essential. One area that is needed is a REST
area. When children are finished with the school day and go to "Latch
Key" (a before and after school program for school children) they continue
movement activities. There is no place for children to relax quietly. Some
children arrive at "Latch Key" at 6:30 AM and aren't picked up until 6:00
PM. They need a quiet place to nap/rest/slow down.

The need for day and health care is obvious. However, the previous quote
exemplifies the need for developmentally appropriate facilities also. Finally, one participant
describes his view of the participation of the school in health and day care as:

one-stop social services as a point of entry for the family: a 'place’ that
promotes a sense of belonging to pregnant teens; facilities that provide child
day care, and promote optimum parenting education for teen parents (both
mothers and fathers).

It is clear that the school's acceptance of health and day care as one of their roles
will blur the distinction between public/private and school/community.

Community of leaming. As schools evolve from educational institutions to
community institutions, the development of a "community of learning” becomes a distinct
possibility. Under this concept, school/community relations would be enhanced and
increased to include an educational support network of mentors, parents, libraries,
churches, youth groups, higher education, and business. The joining of community and
school resources may have little effect on school facilities, as in the case of business
professionals coming into the classroom to teach business concepts to students on an
occasional basis. On the other hand, as the school district expands the community of

learning to include volunteers as an important part of their para-professional work force, an

expectation can be made for a more extensive commitment of time and resources. One
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population which may be tailor made for such a proposition is the older, retired volunteer.
With the advances in modern medicine, retired people often have the health and time
(increased lifespan) to devote a portion of their time in giving back to the community.
Volunteer participation will require additional planning and meeting rooms, and a small
"break area” where retired adults could take breaks from their volunteer activities.

The adult population (including retired adults) will expect more from their local
school district than just the education of their children and grandchildren. They will expect
adult education programs, community athletic leagues, and activity programs. Though
physical space needs will not increase due to the majority of these programs being offered
after regular school hours, considerations of safety and transportation previously
mentioned are a concem.

Drug effected children. Children bom to drug addicted mothers have been found to
have severe emotional, physical, and intellectual problems. As these children enter school
systems, educators will be faced with curricular, instructional, and disciplinary problems
never before faced. As an architectural response to these factors, several areas should be
considered: the expansion of resource, remedial, and special education classrooms in
number not size; and the inclusion of "time out” rooms as it is anticipated that the inherent
problems associated with drug children will interfere with the leamning of other students.

Instructional television. In the first round of the Delphi, children's educational
television (particularly as run by individual school districts with a limited broadcast area)
received a mediocre response. However, in response to the second round, a participant
provided a very unique twist to the situation. The participant responded, "While we will
see an increase in children/youth programming it is less likely to be district operated than by
ESU's (Educational Service Units) or contracted by SDE's (State Departments of

Education) with networks such as NETV (Nebraska Educational Television)." This
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comment may have solicited additional respdnses had it been available for an additional
round of Delphi. It certainly presents the possibility for educational enhancing
programming before and after school, with possible use as an inservice tool (including
interactive television) in sparsely populated areas.
Summary
The following represents a summary of probable futures which will affect
education.
1) Increased minority student population.
2) Development of school health and day care programs.
3) Development of better software and networking systems to effectively link:
a) diagnosis, instruction, grading, remedial instruction, counseling;
b) schools and homes;
¢) classrooms with classrooms in other schools and cultures;
d) classrooms with national data bases; and
e) school districts with other school districts.
4) Voucher system of financing education.
5) Magnet schools.
6) Extended year or year-round schools.
7) Increased reliance upon public transportation systems.
8) Peace and environmental concern as a part of the curriculum.
9) Development of strong school/community relations through:
a) joint ownership and operation of school facilities;
b) instructional partnerships between the school and community experts;

¢) increased use of community volunteers as paraprofessionals, particularly
retired adults; and

d) adult educational/activity offerings at night or on weekends.
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10) Children bom to drug addicted mothers will be emotionally, physically, and
intellectually impaired.

From these probable futures, the following architectural responses can be
anticipated.

1) The inclusion of separate electrical services to parts of a school building for
computer operations.

2) Additonal telephone lines for computer modem use.

3) Larger classroom areas to handle small group tables and computers instead of
desks.

4) Centralized room for mainframe or restricted access computers (physically
accessible to administrative offices, guidance, and library/media).

5) Joint venture school facilities designed for dual access and security.

6) School facilities designed with zones in mind for extended hour or weekend
access. (Certain areas can be secured from general access. This would
include areas for extended hours day care.)

7) Competitive enhancement of facilities for non-core curricular classrooms
(industrial arts, music, vocational agriculture).

8) Auvailable public transportation as a consideration in site selection.
9) Additional English as a Second Language classrooms.

10) Increase the current nurse/health area to include space for general
dentistry/medicine.

11) Secure areas for extended care of students before and after school, including
access o quiet "rest” areas, study areas, activity areas and rest rooms.

12) Rest areas for community volunteers.
13) Conference/planning areas for community volunteers.
14) "Time Out" rooms for emotionally impaired children.

15) Increased pumber of special education, resource, and remedial rooms.
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Overarching Themes

.Following the first round of responses, very mechanical themes began to emerge:
technology, physical space, security, transportation, joint ownership, minority and
underprivileged students. The second round, however, began to see a more abstract theme
develop, that being the school as a social and community link. A link between generations
(retired and school age); a link between the financially needy and the general health care that
we as Americans have come to expect,; a link between lack of resources at home and a
plethora of community resources; a link between public and private; and a link between the
community served and the rest of the world. As one participant stated, "One-stop social
services as a point of entry for the family."

Reflections

It is clear that the Delphi process did all that its developers laid claim to: generation
of ideas without face-to-face interaction, development of group consensus, and the
management and analyzation of data. Furthermore, it is clear that qualitative research,
architectural programming, and the Delphi technique are very complimentary.
Unfortunately the stumbling blocks in this study were those placed there by the researcher.

One stumbling block involved a participant with an extremely strong knowledge of
architecture and programming, but unfortunatcly an elementary and secondary education
outside of the United States educational system. Being unfamiliar with the United States
elementary and secondary school systems, he had a different schema from which to analyze
and respond. The researcher must be cautious in the selection of participants, purposeful
and not random selection must be done judiciously if the results are to be trustworthy.

The format of the questionnaire was lengthy, yet no comments were made as 1o it
being overly time consuming; in fact, all participants considered it interesting. However,

two participants gave verbal feedback regarding greater visual distinction between each
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section on prediction, probability, and time. These participants felt that each section should
be "boxed" or "shaded" in order to visually separate it from the others. Furthermore,
questions arose as to combining characteristics in later rounds. Should participants in the
later rounds select only one characteristic as a favorite, should they select more than one, or
should they re-write their responses completely in light of the other participants responses?
To select only one results in a quick consensus of opinion, but little generation of ideas.

To select more than one stagnates the process by not developing consensus and not
generating new ideas. Re-writing new responseS not only generates new ideas, but
generates better and higher ord6er ideas; unfortunately it is also the most time consuming for
participants.

To complicate matters further, if participants are allowed to choose more than one
response, shouldn't there be an available probability scale and time line for each response?
To do this would increase the size of the survey instrument dramatically, and probably the
participant dropout rate as well.

If the function of the pilot study is to determine methodological deficiencies, this
pilot performed the task well. From the questioned areas, informed decisions were made
and a better study emerged. The pilot study resulted in the addition of multiple probability
scales and timelines for the fourth and fifth Delphi rounds of the research project. In
addition, the decision was made to have participants re-write responses in rounds four and
five, instead of choosing one favorite response.

One of the greatest misgivings of the researcher regarding the pilot study was lack
of time for further Delphi rounds and analysis. Initial Delphi returns showed great
promise, and further rounds with analysis could have resulted in higher order concepts

which might have driven a new model of how we perceive the educational facility.
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CHAPTER 6

Results

The focus of this study was designed to determine probable environmental futures
which will impact education (Delphi rounds one and two), then develop themes and
characteristics concerning how these environmental futures will impact the future of
educational facilities (Delphi rounds three through five). In this chapter the survey return
rates and instrument results from each of the five Delphi rounds are documented. When
appropriate, descriptive statistics are used to define consensus towards a specific item and
place it within a time frame.

Survey Return Rates

‘Survey return rates for the five rounds of the Delphi survey will be noted here and
again with the results for each individual survey round. The survéy wés initiated with two
reputationally similar sample groups of thirty individuals. One sample group of thirty was
selected by reputatiohal nomination to participate in rounds one and two of the survey
instrument. From this group of thirty, twenty-four individuals agreed to -parti(:ipate in the
study. Of the twenty-four individuals agreeing to participate in the study, twenty-two
returned the the first round instrument (92 percent) and twenty returned the third round
instrument (83 percent). On the second iteration, only those participants returning the first
round survey instrument on time were mailed a second round survey. If the twenty-two
participants returning the first round instrument are used as the based group for calculating

return rates, the second round return rate would be 91 percent (twenty of twenty-two).
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A second sample group of thirty reputationally nominated individuals were selected
for participation in rounds three, four, and five of the survey. Of the thirty prospective
participants from the population sample, twenty-two returned their requests with an
affirmative response. Of the twenty two possible participants, fifteen completed round
three of the survey (68 percent response rate), thirteen completed round four of the survey
(59 percent), and twelve completed round five of the survey (55 percent). If the fifteen
participants returning the third round instrument are used as the based group for calculating
return rates, the fourth round return rate would be 87 percent (thirteen of fifteen) and the
fifth round return rate would be 80 percent (twelve of fifteen).

Delphi Round One

A letter was mailed to all prospective participants in the first half of the study,
explaining the study and requesting their participation (see Appendix D). Of the thirty
prospective participants from the population sample, twenty-four returned their requests
with an affirmative response, three returned their requests with a negative response, and

three did not respond. Of the twenty-four positive responses, twenty participants ..

~completed round ohe of the survey and returned it by the deadline given, two participhnts

completed round one of the survey but returned it after the deadline was given, and two
participants did not return the survey. Totél response rate for all participants was 73
percent (twenty-two of thirty possible), response rate for those twenty-four who initially
agreed to participate was 92 percent (twenty-two of twenty-four possible). The responses
of the two participants who returned their surveys belatedly were not included in the
descriptive statistics utilized as feedback for round two of the study because the round two
surveys had already been printed and mailed. The first round survey instrument is given in

Appendix D.
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Round one of the Delphi instrument consisted of twenty scenarios and forecasts

extracted from the review of literature and from the 1989 through 1992 monthly abstracts

of the Future Survey Annual . The twenty forecasts chosen for inclusion are noted below.

1. School districts will turn to private donations and foundations to supplement

appropriations from local, state, and federal governments. These funds will
not be meant to replace government funds, but to enhance them.

. Public schools of the future will be called upon to educate not only students
from the traditional ages of 5-17, but also older, even retired, adults. This
expanded "adult education” role may include weekend or evening programs.

. Future curriculum content will address the issue of diverse cultural values and
languages. School personnel will utilize teaching strategies that stress
appreciation, understanding, and the value of other cultures.

. A greater proportion of tomorrow’s students will enter school with one or more
"strikes" against them. These "strikes" may include poverty or lower family
income, a single parent household, or a minority heritage with parents of a
below-average educational level.

. Economic differences between double income families and single parent families
will increase. One result of this economic inequality will be the
development of technological haves and have nots in society.

. School districts will become social service centers for their communities. Their
services will include health and medical care, affordable day care, and job
placement. '

. Economic rather than military strength will determine tomorrow’s superpowers,
and global leadership in science and technology will determine economic
strength.

. Information technology will blur the barrier between work, school and home,
resulting in an indeterminate work/school day.

. School districts will increasingly utilize business and industry trained
professionals as classroom teachers.

10. The United States will continue to move from an industrial based economy to

an information based economy where human intelligence, specialized data
processing, and biological engineering are the key components.

11. Through computer technology and networking, small companies will be able to

compete successfully with large firms. Networks or management teams
will replace management hierarchies in most corporations.
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12. Distance learning will be used extensively to bring quality, comprehensive
learning experiences to all students.

13. The problems exhibited by children born to drug addicted mothers will cause
educators to alter the approaches they utilize in educating children. New
definitions for achievement may result and categories of special education
may be expanded.

14. In the future, promotion between grade levels and graduation will be based
upon the individual mastery of educational concepts and not by age.
Students will be expected to exhibit mastery of pre-specified outcomes prior
to promotion or graduation.

15. There will be a rise in the percentage of students enrolled in alternative
schooling programs. These programs will include year-round classrooms,
magnet schools in the arts and sciences, and the use of home schooling.

16. There will be a continued movement toward a globalization of economic
markets, communications, and finance with an increased foreign ownership
of U.S. industries and increased U.S. exports to foreign countries.

17. Computer technology will become an integral part in the diagnosis of student
needs, the development of prescriptive instruction, and the monitoring of
student progress.

18. Businesses will increasingly demand greater skills of high school graduates in
problem solving, communications, and computer literacy.

19. Over half of all large companies (10,000+ workers) will offer some means of
formal or informal education for their employees in the future.

20. There will be an increase in public attention to social and environmental issues.

Participants in.rdund one of the survey were asked to read the twenty future
scenarios and forecasts and then rate the forecasts individually as to probability of
occurrence on a six-point Likert scale. The Likert scale ranged from highly probable to
highly improbable. Participants were also asked to rate when the given forecast would
receive widespread acceptance from never, today, or in five year intervals up to fifty years
in the future.

In addition to the twenty initial forecasts, the survey participants were invited to add
any additional scenarios and forecasts to the end of the survey which they felt were

pertinent but omitted. The survey participants generated thirty further forecasts which as
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individuals they felt were appropriate for inclusion in the second round survey instrument.
Each individual that added a forecast was asked to additionally rate their forecast as to
probability and years to widespread acceptance. The thirty added forecasts were reduced to
twenty-four by combining forecasts which were similar in nature. In those new forecasts
which were not combined, the original words of the authors were used whenever possible.
Changes were made only when the addition of a word or two helped to clarify or make a
forecast more readable. The original words of the authors were used to preserve the
uniqueness of each forecast. The twenty-four forecasts added by the survey participants
are given below.

21. "Virtual reality” will become a tool for teaching, particularly geography,
history, science, and someday math.

22. Inequities in funding of public schools will receive increasing levels of public
attention resulting in court ordered restructuring of educational finances.
This may include a shift from local to state (from private property tax
formulas to sales or income tax formulas).

23. Students will be given vouchers to purchase their education from many
sources, public or private. ' ‘

24. A more efficient kind of internet will be developed that can be accessed and
used easily from any site.

25. Just as the office at home is already a reality, the classroom at home will be a
supplement to formal school classrooms. The media room at home will be
the growth center for adults and children alike.

26. Volunteering, off-campus programs, learning in the community, helping
others, tutoring, working/studying in social agencies and hospitals, et al.
will dramatically increase in the coming years.

27. The relationship between learning, technology, and physical facilities will play
a major role in restructuring education and the planning of new schools.

28. Traditional schedules, mandated report cards, required classes for all,
segregated learning as in"at risk" attendance programs, and other
indefensible trappings of schooling will be eliminated as part of the
transformation to a new society and learning will truly be more
individualized and personalized.
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29. Schools will change their focus from beating the Japanese, high test scores and
core curriculum, and begin to plan more appropriate and meaningful- but
not segregated- programs for those who will work in restaurants and other
non-technical, non-college jobs.

30. As a result of the increase in non-educational responsibilities on the part of the
public schools (AIDS education, distribution of condoms, child care, etc.)
private schools will increase in enrollment- up to one third of the national
school age population.

31. IBM and Apple merge in an effort to open private schools where students are
taught all subjects using CAI (Computer Assisted Instruction) methodology.
These schools for profit will come into existence in the near future.

32. Schools will increasingly give major decision powers to stakeholders (parents,
teachers, students), including giving much greater decision power to
students to set goals and decide their program.

33. Change will come at the local level through the application of a processes
approach (Total Quality Management is an example) that focuses on the
customer’s needs, results, and customer satisfaction. Applying sound
methodology for change which focuses on attaining positive results for
students will drive the education system.

34. Continually increasing use of powerful information technologies in formal
schooling (as well as in more informal settings) will force the redefinition of
the roles of building administrators, teachers, and learners.

35. Teachers will double or triple the number of students they can manage at one
time with expert systems and coordinated use of personal computer based
tutoring programs.

36. Schooling cannot continue to exist, but must transition to education and finally
to learning in a transformed society where there will be no 9:00-3:00, K-12
schools as exist in 1992.

37. New elementary schools will be planned and designed as community schools.
Existing schools will be expanded to include the community school concept
where social agencies are physically located in the school and work closely
with school personnel.

38. Community learning centers (or learning access centers), created around a
multi-media technology center, will be open year-round and around-the-
clock to serve learners of all ages. These centers would also be available to
tourists on vacation.

39. Teacher role, function preparation, radical change in new roles include tutor,

day care expert, consulting expert, coach developmental psychologist,
planner, arranger, etc.
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40. Fiber optic networks will link homes throughout the U.S. to business,
educational institutions and services, banks, etc.

41. We will have learning credit accounts used to pay for any educational/learning
certified program or activity.

42. Learning (computer based) becomes a national (and global) network-based
process. Cross boundary fertilization of education and educational ideas,
i.e. U.S.-Japan interchange.

43. Traditional requirements will give way to really important, crucial studies, such
as the 64 global dilemmas, which are really one, one-macroproblem- how to
become the way to a preferable future for humankind.

44. The professional schools will continue to develop their students into "team"
group cohesive decision makers.

The researcher collected ana tabulated responses from the survey instrument and
developed descriptive statistics (group mean and frequency distribution) that were used as
feedback for the second round of the survey. Probability means were determined by giving
participant responses a numerical value (for example giving a highly probable rating a +3, a
probable rating a +2, a somewhat probable rating a +1, a somewhat improbable rating a -1,
a improbable rating a -2, and a highly improbable rating a -3). Responses weré totalled and
divided by the number of respondents.

~ Means for years to widespread use were developed by adding the responses of the
participants (today, 5, 10, 15 years . . .never ) and dividing by the total number of
respondents. Responses marked "today" were given a numerical value of zero and were
included in the total number of respondents. Responses marked "never" were given a value
of zero, but were not included in the total number of respondents. The first round survey
instrument is given in Appendix D. The first round survey responses (mean and frequency
distributions) are documented in the second round survey instrument (Appendix E). The
means for probability and years to widespread use generated in rounds one and two of the

survey instrument are noted for comparison in Table 6.1.
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Table 6.1
Descriptive Statistics for Rounds One and Two
of the Survey Instrument

Forecast Round #1 Round #1 Round #2 Round #2
Number Probability  Timeline Probability = Timeline

#1 1.90 5.55 2.35 5.50

#2 2.30 6.30 . 2.35 - 5.26

#3 2.56 6.67 2.90 5.00

#4 2.58 - 3.33 2.95 1.25

#5 232 4.73 2.55 4.00

#6 1.89 9.41 1.80 8.42

#7 2.55 5.00 2.70 4.25

#8 2.22 5.55 2.75 7.50
49 1.75 750 - 190 675
#10 2.42 10.00 2.55 8.25
#11 1.85 1025 2.25 8.25
#12 2.50 7.75 2.65 7.50
#13 1.95 ' 6.57 2.10 6.11
#14 1.84 10.00 2.15 8.75
#15 2.12 7.50 2.60 4.75
#16 2.62 7.50 2.80 4.50
#17 2.60 8.50 2.95 6.75
#18 2.65 6.00 2.95 3.00
#19 2.61 7.77 3.00 5.00
#20 2.70 4.75 2.95 3.25
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Table 6.1, continued

Forecast Round #1 Round #1 Round #2 Round #2
Number Probability = Timeline Probability = Timeline
#21 3.00 12.50 2.35 10.75
#22 2.30 6.30 2.35 6.75
#23 2.56 6.67 0.55 6.05
#24 3.00 5.00 2.65 8.00
#25 2.00 15.00 2.10 11.75
#26 3.00 | 10.00 2.15 8.50
#27 2.50 10.00 2.20 9.25
#28 2.00 15.00 1.70 13.50
#29 | 2.00 '10.00 1.20 11.75
#30 200 10.00 0.58 10.88
#1100 10.00 0.65 11.39
#32 2.00 - 5.00 1.74 8;94
#33 3.00 10.00 1.35 9.47
#34 2.00 '15.00 - 2.45 8.50
#35 2.00 10.00 1.20 12.89
#36 2.00 30.00 0.11 22.50
#37 3.00 0.00 2.40 7.25
#38 2.00 10.00 1.75 12.25
#39 2.00 25.00 1.61 15.56
#40 3.00 5.00 2.65 10.50
#41 1.00 20.00 0.00 20.59
#42 2.00 30.00 2.10 15.00
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Table 6.1, continued

Forecast Round #1 Round #1 Round #2 Round #2
Number Probability = Timeline _ Probability = Timeline
#42 2.00 30.00 2.10 15.00
#43 2.00 15.00 -0.06 19.38
#44 2.00 5.00 1.65 10.29
#45 N/A N/A -2.00 30.00

Delphi Round Two

Twenty participants returned the first round survey instruments on time. Of these
twenty, all twenty returned the second round survey instrument by the deadline. Total
response rate from first round to second round was 100 percent; attrition rate was O
percent.

Thirty new forecasts were generate.d by the participants in round one of the survey.
From these thirty new forecasts, six were combined with responses from other participants
on the basis that their content were very similar. The remaining twenty-four new forecasts
were added to the original twenty from the first round survey to make up the second round
survey instrument. The second round survey instrument included quantitative feedback in
the form of mean number of years to widespread acceptance and frequency distribution of
both the Likert scale responses and timeline. The second round survey instrument is given
in Appendix E.

After reading the feedback from round one, participants were asked to reread the
future forecasts and then rerate them as to probability of occurrence and time to widespread

acceptance. In addition, the group of participants were asked to rate the new forecasts
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given by individual participants of the first round. Finally, the participants were again
asked to contribute any new forecasts which they felt were pertinent to the study. Only one
new forecast was given in round two of the survey. The survey results (mean and
frequency distributions) to round one and round two of the Delphi are documented for
comparison in Appendix F.

The researcher re-tabulated responses to the second round, again developing
statistical measures of mean and frequency distribution. The descriptive statistics generated
by rounds one and two of the survey instrument are noted in Table 6.1. In Table 6.2 each
of the forty-five forecasts from round two of the survey instrument are listed in rank order
by their rated probability of occurrence with rank order #1 (Probability +3.00) being the
most likely to occur and rank order #45 (Probability -2.00) being the least likely to occur.

Table 6.2

Rank Order of Forecasts by Probability of Occurrence
Round Two

Rank Forecast Round #1 Round #1 Round #2 Round #2
Order Number Probability = Timeline Probability = Timeline

#1 #19 2.61 1.77 3.00 5.00

#2 #4 2.58 3.33 295 1.25
#2 #17 2.60 8.00 295 6.75
#2 #18 2.65 6.00 2.95 3.00
#2 #20 2.70 475 2.95 3.25
#6 #3 2.56 6.67 2.90 5.00
#7 #16 2.62 7.50 2.80 4.50
#8 #8 2.22 5.55 2.75 7.50
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Table 6.2, continued

Rank Forecast Round #1 Round #1 Round #2 Round #2
Order Number Probability = Timeline Probability = Timeline

#9 #7 2.55 5.00 2.70 4.25
#10 #12 2.50 7.75 2.65 7.50
#10 #24 3.00 5.00 2.65 8.00
#10 #40 3.00 5.00 2.65 10.50
#13 #15 2.12. 7.50 2.60 475
#14 #5 2.32 4.73 2.55 4.00
#14 #10 2.42 10.00 2.55 8.25
#16 #34 2.00 15.00 2.45 8.50
#17 #37 3.00 0.00 2.40 7.25
#18 - #1 1.90 © 555 2.35 5.50
#18 # 2.30 6.30 2.35 5.26
#18 #21 3.00 12.50 2.35 1075
#18 #22 230 6.30 2.35 6.75
#22 #11 1.85 10.25 2.25 8.25
#23 #27 2.50 10.00 2.20 9.25
#24 #14 1.84 10.00 2.15 875
#24 #26 3.00 10.00 2.15 8.50
#26 #13 1.95 6.57 2.10 6.11
#26 #25 2.00 15.00 2.10 11.75
#26 #42 2.00 30.00 2.10 15.00
429 #9 1.75 7.50 1.90 6.75
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Table 6.2, continued

Rank Forecast Round #1 Round #1 Round #2 Round #2
Order Number Probability = Timeline Probability = Timeline

#30 #6 1.89 9.41 1.80 8.42
#31 #38 2.00 10.00 1.75 12.25
#32 #32 2.00 5.00 1.74 8.94
#33 #28 2.00 15.00 1.70 13.50

#34 #44 2.00 5.00 1.65 10.29
#35 #39 200 25.00 1.61 15.56
#36 #33 3.00 10.00 1.35 9.47
#37 #29 2.00 10.00 1.20 11.75
#37 #35 2.00 - 10.00 1.20 12.89
#39 #31 1.00 10.00 0.65 11.39
#40 #30 2.00 1000 0.58 10.88
#41 #23 2.56 6.67 0.55 " 6.05
#42 #36 2.00 30.00 0.11 22.50
#43 #41 1.00 20.00 0.00 20.59
#44 #43 2.00 15.00 -0.06 19.38
#45 #45 N/A N/A 200 3000

After round two, any forecasts with mean probabilities of occurrence falling in the
range below probable (+2.00) to highly improbable (-3.00) were dropped from
consideration for round three of the survey instrument. Of the forty-five eligible forecasts,
twenty-eight were accepted for use in the third round of the survey and seventeen were

dropped from the survey. Listed below are the twenty-eight forecasts accepted for use in
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the third round of the survey instrument. They are listed in order of their probability with
the first forecast being the most probable and maintain their original forecast number.

19. Over half of all large companies (10,000+ workers) will offer some means of
formal or informal education for their employees in the future.

4. A greater proportion of tomorrow’s students will enter school with one or more
“strikes" against them. These "strikes" may include poverty or lower family
income, a single parent household, or a minority heritage with parents of a
below-average educational level.

17. Computer technology will become an integral part in the diagnosis of student
needs, the development of prescriptive instruction, and the monitoring of

student progress.

18. Businesses will increasingly demand greater skills of high school graduates in
problem solving, communications, and computer literacy.

20. There will be an increase in public attention to social and environmental issues.

3. Future curriculum content will address the issue of diverse cultural values and
languages. School personnel will utilize teaching strategies that stress
appreciation, understanding, and the value of other cultures.

16. There will be a continued movement toward a globalization of economic
markets, communications, and finance with an increased foreign ownership
of U.S. industries and increased U.S. exports to foreign countries.

8. Information technology will blur the barrier between work, school, and home,
resulting in an indeterminate work/school day.

7. Economic rather than military strength will determine tomorrow’s Superpowers,
and global leadership in science and technology will determine economic
strength.

12. Distance learning will be used extensively to bring quality, comprehensive
learning experiences to all students.

24. A more efficient kind of internet will be developed that can be accessed and
used easily from any site.

40. Fiber optic networks will link homes throughout the U.S. to business,
educational institutions and services, banks, etc.

15. There will be a rise in the percentage of students enrolled in alternative

schooling programs. These programs will include year-round classrooms,
magnet schools in the arts and sciences, and the use of home schooling.
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5. Economic differences between double income families and single parent families
will increase. One result of this economic inequality will be the
development of technological haves and have nots in society.

10. The United States will continue to move from an industrial based economy to
an information based economy where human intelligence, specialized data
processing, and biological engineering are the key components.

34. Continually increasing use of powerful information technologies in formal
schooling (as well as in more informal settings) will force the redefinition of
the roles of building administrators, teachers, and learners.

37. New elementary schools will be planned and designed as community schools.
Existing schools will be expanded to include the community school concept
where social agencies are physically located in the school and work closely
with school personnel.

1. School districts will turn to private donations and foundations to supplement
appropriations from local, state, and federal governments. These funds will
not be meant to replace government funds, but to enhance them.

2. Public schools of the future will be called upon to educate not only students
from the traditional ages of 5-17, but also older, even retired, adults. This
expanded "adult education" role may include weekend or evening programs.

21. "Virtual reality" will become a tool for teaching, particularly geography,
history, science, and someday math.

22. Inequities in funding of public schools will receive increasing levels of public
attention resulting in court ordered restructuring of educational finances.
This may include a shift from local to state (from private property tax
formulas to sales or income tax formulas).

11. Through computer technology and networking, small companies will be able to
compete successfully with large firms. Networks or management teams
will replace management hierarchies in most corporations.

27. The relationship between learning, technology, and physical facilities will play
a major role in restructuring education and the planning of new schools.

14. In the future, promotion between grade levels and graduation will be based
upon the individual mastery of educational concepts and not by age.
Students will be expected to exhibit mastery of pre-specified outcomes prior
to promotion or graduation.

26. Volunteering, off-campus programs, learning in the community, helping

others, tutoring, working/studying in social agencies and hospitals, et al.
will dramatically increase in the coming years.
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13. The problems exhibited by children born to drug addicted mothers will cause
educators to alter the approaches they utilize in educating children. New
definitions for achievement may result and categories of special education

may be expanded.

-25. Just as the office at home is already a reality, the classroom at home will be a
supplement to formal school classrooms. The media room at home will be

the growth center for adults and children alike.

42. Learning (computer based) becomes a national (and global) network-based
process. Cross boundary fertilization of education and educational ideas,

i.e. U.S.-Japan interchange.

The following two forecasts were utilized as initial forecasts in the first round of the
survey but did not receive high enough probability means to justify their inclusion in round

three of the survey instrument. They are listed in order of their probability and maintain

their original forecast number.

9. School districts will increasingly utilize business and industry trained
professionals as classroom teachers.

6. School districts will become social service centers for their communities. Their
services will include health and medical care, affordable day care, and job

placement.

The following fifteen forecasts were developed by the survey participants in rounds
one and two of the survey, but did not receive high enough probability means to justify
their inclusion in round three of the survey instrument. They are listed in order of their

probability and maintain their original forecast number.

38. Community learning centers (or learning access centers), created around a
multi-media technology center, will be open year-round and around-the-
clock to serve learners of all ages. These centers would also be available to

tourists on vacation.

32. Schools will increasingly give major decision powers to stakeholders (parents,
teachers, students), including giving much greater decision power to
students to set goals and decide their program.

28. Traditional schedules, mandated report cards, required classes for all,
segregated learning as in"at risk" attendance programs, and other
indefensible trappings of schooling will be eliminated as part of the
transformation to a new society and learning will truly be more
individualized and personalized.
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44. The professional schools will continue to develop their students into "team"
group cohesive decision makers.

39. Teacher role, function preparation, radical change in new roles include tutor,
day care expert, consulting expert, coach developmental psychologist,
planner, arranger, etc.

33. Change will come at the local level through the application of a processes
approach (TQM is an example) that focuses on the customer’s needs,
results, and customer satisfaction. Applying sound methodology for
change which focuses on attaining positive results for students will drive the
education system.

29. Schools will change their focus from beating the Japanese, high test scores, and
core curriculum, and begin to plan more appropriate and meaningful- but
not segregated- programs for those who will work in restaurants and other
non-technical, non-college jobs.

35. Teachers will double or triple the number of students they can manage at one
time with expert systems and coordinated use of PC-based tutoring
programs.

31. IBM and Apple merge in an effort to open private schools where students are
taught all subjects using CAI (Computer Assisted Instruction) methodology.
These schools for profit will come into existence in the near future.

30. As a result of the increase in non-educational responsibilities on the part of the
public schools (AIDS education, distribution of condoms, child care, etc.),
private schools will increase in enrollment- up to one third of the national
school age population.

23. Students will be given vouchers to purchase their education from many
sources, public or private.

36. Schooling cannot continue to exist, but must transition to education and finally
to learning in a transformed society where there will be no 9:00-3:00, K-12
schools as exist in 1992.

41. We will have learning credit accounts used to pay for any educational/learning
certified program or activity.

43. Traditional requirements will give way to really important, crucial studies, such
as the 64 global dilemmas, which are really one, one-macroproblem- how to
become the way to a preferable future for humankind.

45. Given the failure of the schools to respond to the call for change in the 30's and
60's, there is little hope for significant change in the 90's. Therefore in 2020,
except for some technology additions, schools will be structured much as they
were to start 1990. :
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Rounds one and two of the Delphi survey instrument were designed to accomplish
three objectives: to validate the original forecasts as probable or improbable, to generate
further forecasts based upon the participant's expertize or brainstorming, and to develop
consensus as to a a common body of probable environmental futures from which the
participants in later rounds could forecast educational specifications.

Delphi Round Three

In the third round of the Delphi survey, the second sample of futurists began the
second portion of the study designed to generate initial forecasts of educational
specifications based upon the probable environmental futures (forecasts) of rounds one and
two. A letter was mailed to all prospective participants explaining the study and requesting
their participation (see Appendix G). Of the thirty prospective participants from the
population sample, twenty-two returned their requests with an affirmative response, two
returned their requests with a negative response, three did not respond, and one affirmative
response arrived four months late (misplaced by the U.S. Postal Service during the
midwest Missouri flooding of July 1993). Two letters were returned due to address
changes where no forwarding address was available. Of the twenty-two possible
participants, fifteen completed round three of the survey and returned it by the deadline
given (68 percent response rate).

In round three of the Delphi survey, the new sample members received qualitative
information from the results of round two (in the form of the twenty-eight most probable
scenarios and forecasts). In addition, each participant received a definition and description
of educational specifications. From this information, participants were asked to respond to
one question: "Based upon this forecast, what characteristics (educational specifications)
will future school facilities have in order to optimally house the educational program?”

Participants were asked to write a brief description of the characteristics for each of the
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twenty-eight forecasts. In addition, participants were allowed to add additional scenarios
and forecasts to the survey which they felt were pertinent but omitted. These new forecasts
were compiled and included in round four of the survey instrument. The round three
survey instrument is given in Appendix G. The round three survey responses are
documented in the round four survey instrument (see Appendix H).

The researcher collected the results of the third round, compiling a summary of
participant responses (educational specifications), which were then used as qualitative
feedback for participants in round four. Due to the uniqueness of many of the responses,
none of the responses was condensed and all responses were provided as feedback to the
participants in the fourth round. No attempt was made to provide quantitative feedback to
the participants in the fourth round, such as frequency of responses related to a certain idea
or characteristic. This decision was based upon the belief that purely qualitative feedback
would provide the impetus for the brainstorming of new ideas, while quantitative feedback
at this point would prematurely result in the forced consensus of ideas as participants began
to compare their ideas to the statistical group norm.

Through qualitative data analysis, the researcher began to develop emergent themes
that would be compared to round four themes and ultimately be used as a basis for the
round five survey instrument. The methods of qualitative data analysis used included
coding of response data (facilitated by a computer relational database) and the development
of themes through the use of "clustering" and matrix techniques. These methods resulted
in the emergence of two overall or "umbrella” themes and seventeen sub themes. These
themes are noted for comparison by constant/comparative methods to round four themes.
The following overall themes are the result of qualitative analysis of the round three survey

results.
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Overall themes:

1. The school as a community center. In addition to the traditional educational
offerings, a variety of social service, cultural, and recreational programs
will be offered to the community at the local school site.

2. Technology as the educational link between homes, schools, businesses, and
other communities. Advancements in technology will expand the
educational offerings available to the community. Computer, phone, fax,
and interactive television may link the school with homes, schools,
businesses and other communities.

Sub themes:

1. Adult and continuing education. The school will offer a variety of adult and
continuing education to the patrons of the community after hours or on
weekends. .

2. A variety of instructional methods and learning styles. Changes in educational
philosophy from the teacher being predominantly a lecturer to the teacher
being a facilitator will change how classrooms operate on a daily basis.

3. Year round operation and extended daily hours. The school facility will be
open to the public for extended hours of access including before school,
after school, and during the summers.

4. Child care/day care. The school will provide quality child and day care for
working mothers and fathers. This may require extended hours and
facilities.

5. Community medical and social services available at school. The school will
begin to offer minor medical and social service programs at the school.
This will require specialized spaces and rooms.

6. The multi-locational educational facility. School children, particularly high
school age, may receive a variety of educational experiences at local
businesses, cultural and civic centers. In addition, they may access the
school from these sites and their homes via technology links.

7. The self contained telemodular unit (SC-TMU) for home. School facility use
may be minimized in the future by the use of standardized, 10' by 10’
interactive, self contained telemodular units with virtual reality
telecommunication capabilities. These units will be mobile and permit
access to electronic information and educational collaboration across the
globe.

8. The use of computer technology in curriculum and assessment. The use of

classroom and portable computers is expected to increase dramatically. This
will effect work areas and electrical services.
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9. The use of interactive video technology in curriculum and assessment.
Interactive television will link classrooms and teachers across the nation.
This will enhance curricular offerings particularly in small rural schools.

10. Continued emphasis on mathematics and sciences. Schools should be designed
with flexible lab and classroom spaces for math and science.

11. Teacher planning and preparation. With changing teacher roles, the classroom
teacher will have a greater need for collaboration with their peers and with
planning/work spaces.

12. Flexibility/internal environment. Buildings must be designed with flexibility

and adaptability in mind. This includes the capability to add future (and as
yet unknown) technology to classroom spaces.

13. Ecology/external environment. Schools should be designed with a concern for
the environment, utilizing advancements in environmentally friendly
construction and operating practices. In addition, there should be areas for
students to interact with nature in an environmental responsible nature.

14. The educational facility as a community cultural and social center. The school
facility will be perceived as not only an educational institution but also as a
community social and cultural center.

15. Financing educational facilities. Expanded programmatic offerings (social
services, medical services, etc.) may bring an expanded financial base from
which to construct school facilities.

16. Special needs students. The movement towards placing special needs students
in the traditional classroom setting may require expanded classroom spaces
or the assistance of additional staff.

17. Food service. Food services and eating areas will become more humane and
less institutionalized. , :

Delphi Round Four

In round four, the fifteen participants from round three received the initial forecasts
and qualitative summaries of responses to the third round and were asked to respond to the
question: "Having read the first round responses to this forecast, what additional
characteristics (educational specifications) will future school facilities have in order to
optimally house the educational program?" The term "first round responses" referred to the
responses to the first round of the second section of the study (Architectural Programming

for Educational Futures), which overall was the third round of the Delphi survey.
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Of the fifteen participants that returned the third round survey, thirteen returned the
fourth round survey instrument by the given deadline. Total response rate from the third to
fourth round was 87 percent; attrition rate was 13 percent. The fourth round survey
responses are documented in Appendix L

The researcher collected the results of the fourth round, compiling a summary of
participant responses (educational specifications), which through qualitative data analysis
(coding of response data, clustering and matrix techniques) led to a series of emergent
themes. Analysis of the round three and round four themes through constant/comparative
methods resulted in a set of higher level themes that were then used as a basis for the round
five survey instrument.

Round four of the instrument, because it permitted participants to view the
responses of others, had two objectives. The round four instrument generated new
responses of higher intellectual order (brainstorming), and it also began initial but not
forced development of group consensus, as participants rejected ideas of limited value and
retained in their answers those they consider worthy. The following twelve themes are the
result of qualitative analysis of the round four survey results. In addition, they serve as the
organizing themes for the fifth round survey instrument. These twelve themes are
supported by a series of correlating architectural considerations. These themes and
supporting architectural considerations are detailed in Appendix J and in the fifth round
survey results.

1. The community use of facilities. The mission of the school will expand from
educating the traditional bracket age group (5-18) to educating a community
of life-long learners. The local school will offer educational, cultural, and
recreational programs to meet the needs of pre-school through geriatric age
students.

2. Extended hours/year round access. The traditional school day and year is

being challenged in many communities. In addition, some schools have
chosen a year-round rotating schedule for students, thereby increasing
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building capacity by as much as 20 to 25 percent. Anextended day or year
round facility has several unique programming characteristics.

3. The school as a pre-school and before- and after-school care center. The
number of single parent households and households in which both parents
work are increasing dramatically. Teenage pregnancy is on the rise. The
need for affordable, developmentally appropriate pre-school or child care
programs is evident. Unfortunately, child care programs that are of high
quality are also expensive or limited. Research has shown that
developmentally appropriate pre-school educational programs are cost
effective because they reduce grade failure and dropout rates. Future school
offerings will include pre-school programs and before- and after-school
care.

4. Service agencies/prevention services for at-risk children. Schools and service
agencies have begun to recognize the importance of coordinating their
efforts to assist at-risk children. Early intervention and prevention
programs representing a variety of agencies will be housed at the local
school, thereby providing a comprehensive and concerted effort to meet the
physical, intellectual, emotional, and social needs of all students.

5. Cultural diversity and school facilities. The U.S. population increasingly
reflects minority groups. Within a decade, one in every three students will
come from a minority background. Atsome point in the future, the
“majority" population will consist of groups of "minorities.” Future
curriculum content will address the issue of diverse cultural values and
languages. Multidisciplinary teams will facilitate study of ethnic art,
architecture, food, history, government, and literature as well as language.

6. Flexibility in school facilities. The schoolhouse can no longer be thought of as
a group of rigid spaces that do not change. Instead schools are places
where activities change daily and therefore space and equipment must
change also. In addition, most school structures are built for a lengthy
lifespan whereas technology and society are changing at a rapid rate. Future
facilities must be capable of adapting to these changes.

7. Electronic media in curriculum, instruction, and assessment. Classrooms of the
future will be equipped with a variety of technological equipment in very
flexible classroom arrangements so that learning groups can be involved as
individuals or pairs at times, can move into small group activities of many
types, can communicate with a resource center in the school or to anyplace
in the world. The emphasis will be on using technology as a learning tool,
rather than technology as a subject matter.

8. A variety of instructional methods and strategies. We would expect our
medical doctors to treat their patients with the latest techniques and
prescriptions known to modern medicine. In turn educators should be
expected to use the most modern and research proven instructional strategies
with their students. The lecture method of teaching, which has been a
mainstay of education for centuries, is being supplemented by more recent
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knowledge in individualized and group instruction, learning styles of
students, team teaching, and cooperative learning.

9. Teacher planning and professional development. Schools are responding to a
need to graduate students who have demonstrated through outcomes
assessments that they can produce. To facilitate this teachers will have to
become more knowledgeable about research in effective teaching strategies
and then work with other teachers in defining appropriate instructional
methods and outcome assessments. In essence the role of the teacher will
become that of facilitator.

10. Financing future facilities. The financing of future educational facilities may
not have a large impact on the educational specifications. However, it may
effect the size of the facility and the quality of construction.

11. Special education. The movement in special education is towards the
inclusion of special needs students in the regular classroom. These students
may have larger space requirements than the regular student and could
require the assistance of additional staff.

12. The multi-location multi-media educational experience. In the future it is likely
that a stronger link will exist between the resources of the school,
community, and industry. Students may have physical or electronic access
to community resources such as libraries, museums, concert halls, colleges,
government centers, retail establishments, health centers, and research and
production facilities. In turn, when industry needs people with new skills
the school will respond with re-training programs or facility access.

Delphi Round Five

In round five of the Delphi, the study participants did not receive the initial forecasts
given in rounds three and four, but instead received a series of twelve themes that had
emerged from the data. Underneath each of the twelve themes was a set of programming
considerations that emerged from the data analysis and that supported that particular theme.
Participants were asked to rate each set of considerations (organized by the twelve themes)
on a six-point Likert scale, ranging from no probability to high probability of occurrence.
In addition, participants were asked to rate when each set of considerations would become
widely accepted. The Likert scale and timeline were designed to validate the considerations

and themes as well as generate group consensus. Participants were encouraged to write

any additional comments that they had at the end of the survey. The twelve themes and
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supporting architectural considerations are documented in Appendix J, the fifth round
survey instrument.

Thirteen participants returned the fourth round survey instrument on time. Of these
thirteen, twelve returned the fifth round survey instrument by the deadline. Total response
rate from the third to the fifth round was 80 percent; attrition rate was 20 percent.

The researcher collected and tabulated responses from the fifth round survey
instrument and developed descriptive statistics (group mean and frequency distribution) that
were used to determine consensus. Probability means were determined by giving
participant responses a numerical value (for example giving a highly probable rating a +3, a
probable rating a +2, a somewhat probable rating a +1, a somewhat improbable rating a -1,
a improbable rating a -2, and a highly improbable rating a -3). Responses were totalled and
divided by the number of respondents.

Means for years to widespread use were developed by adding the responses of the
participants (today, 5, 10, 15 years . . .never ) and dividing by the total number of
respondents. Responses marked "today" were given a numerical value of zero, and were
included in the total number of respondents. Responses marked "never" were given a
value of zero, but were not included in the total number of respondents. The fifth round
survey responses (mean and frequency distributions) are documented in Appendix K. The
means for probability and years to widespread use generated in round five of the survey
instrument are detailed in Table 6.3. It should be noted that eight of the twelve themes
were rated by the sample group as being probable (+2.00) to highly probable (+3.00) and
the other four themes received mean ratings of somewhat probable to probable (+1.00 to
+2.00). None of the themes received mean ratings of somewhat probable to highly

improbable (1.00 to -3.00).
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Table 6.3

Descriptive Statistics for Round Five
of the Survey Instrument

Theme Round #5 Round #5
Number Probability Timeline
#1 2.25 10.00
#2 : 2.08 _ 13.18
#3 1.58 - 10.00
#4 - 1.42 16.82
#5 2.00 12.92
#6 2.25 11.25
#7 2.50 12.27
#8 2.50 11.67
#9 2.25 12.50
#10 1.92 8.33
#11 2.25 8.64
#12 1.83 15.83

In Table 6.4 each of the themes are listed in rank order by their rated probability of
occurrence with rank order #1 (Probability +2.50) being the most likely to occur and rank
order #12 (Probability +1.42) being the least likely to occur. Itis noted that theme
numbers seven and eight received identical probability ratings of 2.50 and theme numbers

one, six, nine, and eleven received identical probability ratings of 2.25.
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Table 6.4
Rank Order of Thematic Characteristics
by Probability of Occurrence
Round Five

Rank Theme Round #5 Round #5
Order Number Probability Timeline
#1 #1 2.50 12.27

#1 #8 2.50 11.67
#3 #1 2.25 10.00
# #6 | 2.25 11.25
#3 #9 2.25 12.50
#3 #11 2.25 8.64
#1 #2 2.08 13.18
#8 #5 2.00 12.92
#9 #10 1.92 8.33
#10 #12 1.83 15.83
#11 #3 1.58 10.00
#12 #4 1.42 16.82

The following twelve themes and supporting architectural considerations are listed
in their entirety. They are rank ordered by their probability of occurrence starting with the
most probable and ranging to the least probable. Themes with identical probability means
(ties) are noted by identical theme numbers (ties). The original theme numbers are noted in

parentheses at the end of each theme.
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1. Electronic media in curriculum, instruction, and assessment. Classrooms of
the future will be equipped with a variety of technological equipment in very
flexible classroom arrangements so that learning groups can be involved as
individuals or pairs at times, can move into small group activities of many
types, can communicate with a resource center in the school or to anyplace
in the world. The emphasis will be on using technology as a learning tool,
rather than technology as a subject matter. (7).

Programming Considerations:

Schools should incorporate a variety of technologies, not just one specific
technology as in "fiber optics.”" The challenge will be to design facilities for
the delivery of the educational program, of which technology may be one of
the mediums to enhance the process.

For the near future schools should be planned with an interactive television
"distance learning" room. All classrooms should be "wired" for this
technology (electricity and fiber optics or cellular), thereby providing
capability of moving equipment to various areas or someday expanding
distance learning use to several classroom areas. Movable, large and thin,
liquid crystal display (LCD) panels may one day replace televisions as the
medium for viewing video transmissions.

At present, interactive television requires specially designed lighting and
acoustics unique to the technology. This includes sound absorbing walls,
controlled artificial lighting, specialized equipment for audio and video
transmission/reception.

Interactive television may have implications for community use. Future
society will require that community members be "life-long learners."
Community members may desire continued education to keep abreast of
changes in society, businesses may expect new knowledge or skills of their
workers, and retired community members may desire further education just
for fun. In each of these scenarios, interactive television can link
businesses and communities to neighboring communities, business
professional development programs, or even local and national institutions
of higher education. The result would be a live, interactive network for
adult and continuing community education. Implications for facilities are
interactive "distance learning” classroom with community access.

Virtual reality is quickly becoming more defined as a technology. Since its
capability has not been fully defined, the best hedge for its school use is to
provide conduits and connections to permit the addition of specialized
wiring in the future.

Computers may play a minor role in the diagnosis and prescription of
student learning; however, they will play a major role in the access to
information. This access may be stationary as in a fixed media lab, it may
be portable as in network connections for portable computers at all student
workstations, or the access may be off site where students or community
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members can access the school's network or any other network via their
home or work computer. The available information is at present
predominantly non-interactive audio, video and data, but may soon include
full interactive capability.

The traditional stand-alone computer lab will be replaced by networked
computers which will be integrated throughout the building. The
implication is increased network cabling and electrical capacity. At present
the increased electrical capacity may be in amperage and outlets, but
increased efficiency of computer design may reduce the requirements for
amperage in the circuits. Classroom sizes may be larger or smaller based
upon advancements in computer hardware design.

Advancements in lap-top, notebook, and notepad computers may make it
possible in the future to issue portable computers to students on a loan and
use basis to be taken from class to class. This suggests electrical and
networking connections and more hands on space at all locations.

Electronic media has the potential to link classrooms across the state, nation,
or even the world. However, the geometric advancements in technology
make it imperative for schools to consider adaptability, flexibility,
suitability, adequacy, and efficiency when discussing the use of technology
in the classroom.

1. A variety of instructional methods and strategies. We would expect our
medical doctors to treat their patients with the latest techniques and
prescriptions known to modern medicine. In turn educators should be
expected to use the most modern and research proven instructional strategies
with their students. The lecture method of teaching, which has been a
mainstay of education for centuries, is being supplemented by more recent
knowledge in individualized and group instruction, learning styles of
students, team teaching, and cooperative learning. (8).

Programming Considerations:

The role of the teacher will be predominantly that of facilitator. As a
facilitator, teachers must have ready access to planning or preparation areas,
access to a variety of technology in their office and instructional areas, and
access to support space for conferencing, volunteers, and storage.

Interdisciplinary team teaching would be facilitated by common support/
planning areas and common planning times during the day.

A variety of instructional groupings must be facilitated including
individualized, cooperative teams or groups, whole class and interactive
distance learning. If instruction is truly individualized, multidisciplinary
and multi-age grouping may occur. This implies individual study spaces,
small group areas, seminar spaces, and large open areas all of which may be
reconfigured or modified as needed. In addition, individual and small
group storage space will be required.
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As instructional environments and instructional methods vary with need, it
is important that adequacy, access to and location of technology be
considered. Regardless of the configuration, students and teachers must
have access to technology (electrical access, interactive video, network data
or some as yet undiscovered technology). In addition, the ability to upgrade
or add new technology to the instructional environment should be
considered.

The flexibility of instructional grouping must be matched by equal flexibility
and adequacy of electrical and computer/interactive television network
connections. These connections must be numerous enough and well placed
S0 as to permit walls and furniture to be moved as needed.

Artificial lighting, climate control and sound absorbing wall, ceiling and
floor materials will be desirable in all classrooms, particularly those
involving computers and interactive television technology.

3. The community use of facilities. The mission of the school will expand
from educating the traditional bracket age group (5-18) to educating a
community of life-long learners. The local school will offer educational,
cultural and recreational programs to meet the needs of pre-school through
geriatric age students. (1).

Programming Considerations:

School facilities may be open for an extended length of time, which may
include around-the-clock or year-round use. The internal and

external facility may be designed to be "zoned," thereby

restricting access to certain areas at certain times of the day.

The school plays an important function in meeting the socialization needs of
the community. As such, access to meeting rooms, recreational facilities,
libraries, food service facilities, and specialized labs is important.

As a community center the school site should have pedestrian access and
links to parks, good auto access and parking, and sufficient night lighting.

As a community center, the school may cooperate with outside agencies and
centers to cooperatively house their programs under one roof. The
implications are larger facility size, specialized spaces in addition to
classrooms, and broadened financial capability.

Areas of the facility with multiple uses (particularly those used by outside
groups) will require increased and possibly specialized storage areas.

The facilities should be designed with materials that are durable and easily
maintained. Constant use requires constant cleaning.
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3. Flexibility in school facilities. The schoolhouse can no longer be thought
of as a group of rigid spaces that do not change. Instead schools are places
where activities change daily and therefore space and equipment must
change also. In addition, most school structures are built for a lengthy
lifespan whereas technology and society are changing at a rapid rate. Future
facilities must be capable of adapting to these changes. (6).

Programming Considerations:

An increasingly changing society makes it difficult to forecast future needs.
Therefore facilities should be designed around the principles of flexibility
and adaptability.

Facilities should be planned for the maximum use of technologies not just
one technology. Designers must plan for ever changing (and yet
unforeseen) technologies.

Areas with radical fluctuations in enrollment may consider the use of
modular classroom facilities which can be added or removed based upon
need (these should not be confused with converted mobile homes).

A need may exist for office space for scheduling and organizing relevant
educational experiences correlated with the resources of the community
(libraries, museums, concert halls, research facilities, health centers,
research and production facilities.

The notion of "standard” sized classrooms placed on both sides of a long
hallway in the traditional "egg carton" fashion will give way to a variety of
classroom shapes, sizes, and furnishings. This variety will be enhanced by
movable walls and utilities to facilitate changing group structures for
learning.

3. Teacher planning and professional development. Schools are responding to
a need to graduate students who have demonstrated through outcomes
assessments that they can produce. To facilitate this teachers will have to
become more knowledgeable about research in effective teaching strategies
and then work with other teachers in defining appropriate instructional
methods and outcome assessments. In essence the role of the teacher will
become that of facilitator. (9).

Programming Considerations:

Teachers will need improved office areas with electronic media access
where they will be able to personally review research, study, and plan.

Teachers will need areas where small groups of teachers and entire faculties
can meet cooperatively to learn and plan programs. This cooperative
planning may be interdisciplinary at times, other times departmentalized.
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Through interactive television links to colleges, universities, and state
agencies, continuing professional education for teachers (inservices and
graduate school) will be as accessible as their own classroom.

3. Special education. The movement in special education is towards the inclusion
of special needs students in the regular classroom. These students may
have larger space requirements than the regular student and could require the
assistance of additional staff. (11).

Programming Considerations:

The movement in special education is towards the inclusion of special needs
students in the regular classroom. The implications for facilities may be
larger spaces for general instruction (approximately 10-15 percent larger).

Conference and office areas will be necessary for meetings and IEP
(Individualized Education Program) development.

Consistent with current requirements for special needs students, ramps and
elevators will take the place of stairs in buildings with elevation changes.

Support staff may need work and planning areas.

7. Extended hours/year round access. The traditional school day and year is
being challenged in many communities. In addition, some schools have
chosen a year-round rotating schedule for students, thereby increasing
building capacity by as much as 20 to 25 percent. An extended day or year
round facility has several unique programming characteristics. (2).

Programming Considerations:

The facilities should be designed with materials that are durable and easily
maintained. Constant use requires constant cleaning.

The facility should be climate controlled and make take advantage of
advancements in window design, insulation, and solar energy technology.

Increased daily hours and concerns about building security should be
reflected in the design of the facility. Security "zoning" may restrict access
to certain areas at certain times of the day. Schools in high crime areas may
consider metal detectors in entrance and classroom doorways.

Increased use of facilities by community groups or year-round programs
may require additional specialized storage areas.

Electronic access to school library/media/research resources may be made
available to community or after-hours users through computer networks or
interactive television . This 24-hour access requires specialized electrical
and communications wiring.
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8. Cultural diversity and school facilities. The U.S. population increasingly
reflects minority groups. Within a decade, one in every three students will
come from a minority background. At some point in the future, the "majority"
population will consist of groups of "minorities." Future curriculum content
will address the issue of diverse cultural values and languages.
Multidisciplinary teams will facilitate study of ethnic art, architecture, food,
history, government, and literature as well as language. (5)

Programming Considerations:

Increased flexibility in school architecture, room decor, and display centers
may serve as a medium to reflect a variety of ethnic cultures.

Interactive television classroom facilities will permit foreign language
students the opportunity to talk face-to-face with students of other cities,
states, or nations.

9. Financing future facilities. The financing of future educational facilities may
not have a large impact on the educational specifications. However, it may
effect the size of the facility and the quality of construction.(10).

Programming Considerations:

Given the trend of diminished financial support for education and if the
facility is designed to only house the educational program, then the facility
will probably be of the "bare-bones" variety.

If the facility is designed to be a community center which houses a variety
of service agencies and the educational program, then the design of the
facility and the quality of furnishings and systems will be more substantial
based upon a larger, shared financial base.

10. The multi-location multi-media educational experience. In the future it is
likely that a stronger link will exist between the resources of the school,
community, and industry. Students may have physical or electronic access
to community resources such as libraries, museums, concert halls, colleges,
government centers, retail establishments, health centers, and research and
production facilities. In turn, when industry needs people with new skills,
the school will respond with retraining programs or facility access. (12).

Programming Considerations:

Additional learning opportunities may be available through a home-school-
industry-world technology connection. This connection is at present
predominantly voice, video, and data (predominantly computer), but could
include interactive video or more advanced technologies in the near future.
This home learning environment will not supplant the school (socialization
and culture is still an important function of the school) but will supplement
the school's learning environment. The implications for schools (and
homes) are multi-media or hyper-learning areas, decisions on types of
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technology (or even standardization of technology), and the appropriate
access connections (fiber optic, cellular, electrical, etc).

Industry retraining will be assisted at the local level by physical or
electronic access to the school (conference or classrooms, interactive
television rooms, computer access). Interactive, multimedia technology in
the schools or even at the industry site may provide the networking
capability for large scale, multi-site retraining.

Students in the future are likely to gain additional education and experience
off of school grounds by visiting community and industry resources. The
implication for schools might be office space for coordination of activities.

11. The school as a pre-school and before- and after-school care center. The
number of single parent households and households in which both parents
work is increasing dramatically. Teenage pregnancy is on the rise. The
need for affordable, developmentally appropriate pre-school or child care
programs is evident. Unfortunately, child care programs that are of high
quality are also expensive or limited. Research has shown that
developmentally appropriate pre-school educational programs are cost
effective because they reduce grade failure and dropout rates. Future school
offerings will include pre-school programs and before- and after-school
care. (3).

Programming Considerations:

Educational, play and classroom toilet areas, along with classroom furniture
should be scaled to the physical size of the students.

Pre-school facilities should be located in proximity to primary school
classrooms and out of the traffic pattern of upper grade students.

Classroom furnishings should encourage small group activities and
exploration of materials and ideas.

Facilities for pre-school and extended day programs should incorporate or
provide access to food service areas that are safe for child and adult use.

Personal storage areas (cubbies or mini-lockers) should be made available to
all pre-school or extended day students. Additional storage for extended
day classroom resources is desirable.

For safety, pre-school and extended day programs should be located in
controlled areas that are restricted access.

12. Service agencies/prevention services for at-risk children. Schools and
service agencies have begun to recognize the importance of coordinating
their efforts to assist at-risk children. Early intervention and prevention
programs representing a variety of agencies will be housed at the local
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school, thereby providing a comprehensive and concerted effort to meet the
physical, intellectual, emotional, and social needs of all students. (4).

Programming Considerations:

As a community center, the school may cooperate with outside agencies and
centers to cooperatively house their programs under one roof. Service
spaces could include such options as a psychologist, social welfare worker,
food service, or even minor health/medical (including prenatal) and dental.
A variety of spaces may be needed, ranging from specialized rooms
pertinent to the services offered, separate or common office spaces, and
conference/meeting rooms.

Decisions related to separate or centralized record keeping and access to
those records should be addressed. Electronic record keeping may facilitate
the interaction between service agencies and the school.

The broadened nature of offered services should result in equally broadened
financial capability to provide such a facility.

Student security may be addressed through scheduling of services,
duplication of entrances (community/outside and school/inside), or the
zoning of service agency areas.
Community volunteers will provide nurturing experiences (reading,
teaching) to at-risk students. A variety of comfortable, small group areas
will be used for this contact.
One of the most recent publications on future school facilities is Schools for th
Twenty-first Century.! In this publication, the California Department of Education
su ggested eleven design themes for school districts to consider when constructing new
facilities. Though not available during the inception of this study, strong similarities exist
between eight of the California Department of Education's design themes and the results of

this study. The similar themes are noted below with "stars." These similarities serve as a

means of validating this study's results through "triangulation."

ICalifornia State Department of Education, Schools for the 21st Century

(Sacremento, CA: California Department of Education, 1990).
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The results of this study indicate that future educational facility needs will be
characterized by eight themes. These themes are:
1. electronic media in curriculum, instruction, and assessment;*
2. a variety of instructional methods and strategies;*
3. the community use of facilities;*
4. flexibility in school facilities;*
5. teacher planning and professional development;*
6. special education;
7. extended hours/year round access;* and
8. cultural diversity and school facilities.
In addition, four other themes are supported as being probable indicators of future
educational facility needs.
9. financing future facilities;
10. the multi-location, multi-media educational experience;
11. the school as a pre-school and before- and after-school care center;* and
12. service agencies/prevention services for at-risk children.*
umm
The results of the five rounds of the Delphi survey were presented in this chapter.
Consensus was reached in rounds two and five as to the probable social and technological

futures for education, and to the probable effect of these futures on future school facilities.
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CHAPTER 7

Summary, Conclusions, and Recommendations

In this chapter, the findings of the study have been summarized, conclusions have
been drawn from the findings, and finally recommendations made by the researcher for the
appropriate audiences and for future researchers. The four research questions that guided
this study are presented as a review .and as a framework for this chapter. The researcher
sought explanations to the following questions:

1. What are the major societal, technological, and environmental factors which will
impact education in the future?

2. What effect will these factors have on futuré educational facility needs?

3. What will be the educational specifications (characteristics) for school facilities of
the future?

4. What characteristic themes underlie future educational specifications and what
impact might they have on the architectural design of future school facilities?

Summary

This study involved the administration of five iterative rounds of a Delphi survey
instrument. The first and second round survey instrument was designed to determine the
major societal, technological, and environmental factors which will impact education in the
future. The third, fourth, and fifth rounds of the survey were designed to determine the
effect that the first and second round findings would have on future educational facilities.
Two samples of reputationally nominated futurists, architects, and educators were used for

the study. Due to the extensive nature of the survey instruments, the first reputational
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sample completed only the first two survey instruments, while the second reputational
sample completed only the third, fourth, and fifth round survey instruments. Qualitative
and/or quantitative feedback on the findings of the previous survey round was given to
participants prior to responding to the second, third, fourth, and fifth round survey
instrument.

The value of the iterative rounds in helping participants to brainstorm ideas and
develop group consensus was only judged subjectively. However, by comparing the
written responses, frequency distributions, and méans for the first and second round
survey instrument (Appendix F and Tables 6.1 and 6.2), a researcher would judge that
brainstorming had occurred and that group consensus was developed. Further, by reading
the written responses to rounds three and four (Appendices H and I), a researcher would
judge that brainstorming had occurred and that group consensus was developed as, by their
written comments, respondents rejected or accepted the ideas of their peers. Finally, by
reading the frequency distributions and means for round five (Appendix K), a researcher
would judge that group consensus was again developed.

Research ion On

Analysis of the second round survey responses provides a consensual answer to
the first research question, "What are the major societal, technological and environmental
factors which will impact education in the future?." Of the forty-four forecasts presented
on the instrument, twenty-eight were rated by the sample group as being probable to highly
probable and sixteen were rated as somewhat probable or lower. The twenty-eight
probable to highly probable forecasts are summarized below starting with the most
probable and ranging to the least probable. Forecasts with identical probabilities are noted

by identical forecast numbers.
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1. Large corporations will offer some means of formal or informal education for
their employees in the future.

2. A greater proportion of tomorrow’s students will come from a single parent
household, a background of poverty, or a minority heritage with parents of
a below-average educational level.

2. Computer technology will become an integral part in the diagnosis, instruction,
and monitoring of student progress.

2. Businesses will increasingly demand greater skills of high school graduates in
problem solving, communications, and computer literacy.

2. There will be an increase in public attention to social and environmental issues.

6. Future curriculum content will address the issue of diverse cultural values and
languages.

7. There will be a continued globalization of economic markets, communications,
and finance with an increased foreign ownership of U.S. industries and
increased U.S. exports to foreign countries.

8. Information technology will blur the barrier between work, school, and home,
resulting in an indeterminate work/school day.

9. Economic rather than military strength will determine tomorrow’s superpowers,
and global leadership in science and technology will determine economic

strength.

10. Distance learning will be used extensively to bring quality, comprehensive
learning experiences to all students.

10. A more efficient kind of information internet will be developed that can be
accessed and used easily from any site.

10. Fiber optic networks will link homes throughout the U.S. to business,
educational institutions and services.

13. There will be a rise in the percentage of students enrolled in alternative
schooling programs (year-round classrooms, magnet schools and home
schooling).

14. Economic differences between double income families and single parent
families will increase, resulting in the development of technological haves
and have nots in society.

14. The United States will move from an industrial based to an information based
economy, where the key components are human intelligence, specialized
data processing, and biological engineering,
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16. The use of powerful information technologies in schools will force the
redefinition of the roles of building administrators, teachers, and learners.

17. New elementary schools will be planned and designed as community schools,
with social agencies physically located in the facility and working closely
with school personnel.

18. School districts will turn to private donations and foundations to supplement
appropriations from local, state, and federal governments.

18. Public schools will educate not only students from the traditional ages of 5-17,
but also older, even retired, adults. This may include weekend or evening
programs.

18. "Virtual reality" will become a tool for teaching, particularly geography,
history, science, and someday math.

18. Inequities in funding of public schools will result in court ordered restructuring
of educational finances.

22. Through computer technology and networking, small companies will be able to
compete successfully with large firms. Networks or management teams
will replace management hierarchies in most corporations.

23. The relationship between learning, technology, and physical facilities will play
a major role in restructuring education and the planning of new schools.

24. In the future, promotion between grade levels and graduation will be based
upon the individual mastery of educational concepts and not by age.

24. Volunteering, off-campus programs, learning in the community, helping
others, tutoring, working/studying in social agencies and hospitals, will
dramatically increase in the coming years.

26. The problems exhibited by children bomn to drug addicted mothers will cause
educators to alter the approaches they utilize in educating children. New
definitions for achievement may result and categories of special education
may be expanded.

26. Just as the office at home is already a reality, the classroom at home will be a
supplement to formal school classrooms.

26. Learning (computer based) will become a national (and global) network-based

process. There will be a cross boundary fertilization of education and
educational ideas, i.e. U.S.-Japan interchange.

Research Question Two

Qualitative analysis of the responses to the third and fourth round survey assisted

the researcher in reducing the collected data and in developing thematic responses to the
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second research question, "What effect will these (societal, technological and
environmental) factors have on future educational facility needs?" The response to this

-research question served as a basis for the fifth round survey instrument and therefore was

validated by the study participants. Of the twelve themes presented on the fifth round
instrument, eight were rated as probable to highly probable, the remaining four themes
were rated as somewhat probable to probable. The twelve thematic effects are summarized
below in order of their probability, ranging from most probable to least probable. Themes
with identical probabilities are noted by identical numbers.

Future school facilities will be effected by many societal, technological, and
environmental factors. As a result of these factors, school officials, architects, and
decision makers may need to address the facility needs listed below.

1. Electronic media will be more widely used in curriculum, instruction, and
assessment. Facility planners will need to consider how to fully incorporate
a changing technology into a variety of flexibly arranged instructional areas.

1. There will be a variety of instructional methods, strategies and groupings.
Learning can be enhanced by flexibility or variety in instructional spaces (so
as to facilitate individualized, small group, whole class, multi-age, or
multidisciplinary groupings).

3. Schools will be designed to permit greater use by the community, including
increased use among the pre-school, adult, and geriatric age groups.

3. Schools must be designed not only for present needs, but also, for yet
unforseen future needs. Planning should incorporate adaptability and
flexibility.

3. In order to stay abreast of the advancements in education, teachers will need
collaborative planning areas and technology links to sources of professional
development.

3. The movement in special education towards the inclusion of special needs
students in the regular classroom may result in larger classroom sizes or
areas for teacher aides.

7. Increased use by students and the community may require the facility to be open
for extended hours or year round access.

8. The design of the school should reflect the multicultural diversity of its students
in its architecture, decor and multidisciplinary instructional areas.
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9. A continuing lack of financial support for school facilities may adversely effect
the size of future school facilities and the quality of their construction. The
exception to this may lie in joint school district and community ownership
of the facility, hence a more substantial, shared financial base.

10. Schools of the future may become a multi-location, multi-media educational
experience. Greater physical and electronic links will be developed between
the resources of the school, community, nation, and industry. The school
facility must be designed to incorporate these links.

11. Future school offerings may include pre-school programs and before- and
after-school child care.

12. The growth in the number of at-risk children may result in a more coordinated
effort between local service agencies and the school, including the housing
of these service agencies in the local school facility.

R ion nd Four

Research questions three and four refer to what will be the educational
specifications (characteristics) for future school facilities and what characteristic themes
underlie these future educational specifications. The general specifications are summed
below underneath their themes.

1. Electronic media in curriculum, instruction, and assessment.

*A variety of technologies, not just one specific technology as in "fiber optics."
*All areas wired for the possibility of two-way interactive television
(distance learning).
*Lighting and acoustics to facilitate audio/video transmission.
*Community access to distance learning areas.
*Conduits and connections to facilitate eventual use of "virtual reality."
*Increased electrical outlets, student workstations, and electronic networking to
enable students to use computers from anywhere in or outside the facility.

2. A variety of instructional methods and strategies.

*Teacher access to common planning areas, including technology access.

*A variety of flexibly arranged instructional spaces (individual study spaces,
small group areas, seminar spaces and large open areas all of which may be
reconfigured or modified as needed)

*Access to technology (upgradeable) in all instructional areas.

* Adequacy of electrical, computer, audio and visual network connections.

*Artificial lighting, climate control and sound absorbing wall, ceiling and floor
materials.
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3. The community use of facilities.

*Security zoning may limit certain areas of the facility, but permit after
hours access to others for extended hours community use.

*Community access to meeting rooms, recreational facilities, libraries, food
service facilities and possibly specialized labs.

*Pedestrian and auto access, links to parks, and sufficient night lighting.

*Increased and possibly specialized storage areas.

*Constructed of materials that are durable and easily maintained.

4. Flexibility in school facilities.

*Designed with principles of flexibility, adaptability, adequacy and efficiency.

*A variety of classroom shapes, sizes and furnishings. This variety will be
enhanced by movable walls and utilities to facilitate changing group
structures for learning. Gone will be the traditional, standardized classroom
placed in an " egg carton" down both sides of a long hallway.

*Possible use of modular facilities in areas of radical enrollment fluctuations
(these should not be confused with converted mobile homes).

5. Teacher planning and professional development.

*Improved office areas for teachers with electronic media access.

*Teachers will need cooperative planning areas (departmentalized and
interdisciplinary).

* Access to continuing professional development through the use of interactive
television technology and colleges, universities and state agencies.

6. Special education.

*Larger classroom spaces for general instruction (10-15% larger).
*Ramps and elevators instead of stairs.

*Office areas and access to conference areas for meetings.

*Work and planning areas for support staff.

7. Extended hours/year round access.

*The facility should be climate controlled and make take advantage of
advancements in window design, insulation and solar energy technology.

*Security zoning may limit certain areas of the facility, but permit after hours
access to others for extended hours community use.

*Constructed of materials that are durable and easily maintained.

*Electronic access by community or after-hours users to school library/media/
research resources through computer networks or interactive television .

8. Cultural diversity and school facilities.
*School architecture and room decor will reflect a variety of ethnic cultures.
*Interactive television classroom facilities will permit foreign language students
the opportunity to talk face-to-face with students of other cities or nations.
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9. Financing future facilities.

*The size of future facilities and the quality of their furnishings will be
dependent upon the financial base of the school district. Given the trend of
diminished financial support for education the facility will probably be of
the "bare-bones" variety. However, if the facility is designed to be a
community center which houses a variety of service agencies and the
educational program, then the design of the facility and the quality of
furnishings and systems will be more substantial based upon a larger,
shared financial base.

10. The multi-location multi-media educational experience.

*The implications for schools (and homes) are multi-media or hyper-learning
areas, decisions on types of technology (or even standardization of
technology) and the appropriate access connections (fiber optic, cellular,
electrical, etc). )

*Physical or electronic access (conference rooms or interactive television
facilities) between the school, community resources, and industry will
provide realistic educational situations for students, and the capability for
large scale, multi-site re-training for industry.

11. The school as a pre-school and before- and after-school care center.

*Educational and play areas, along with classroom furniture, scaled to the
physical size of the students.

*Pre-school facilities located in proximity to primary school classrooms and out
of the traffic pattern of upper grade students.

*Classroom furnishings that encourage small group activities and exploration of
materials and ideas.

*Access to food service areas that are safe for child and adult use.

*Personal storage areas (cubbies or mini-classroom lockers) for pre-schoolers.

12. Service agencies/prevention services for at-risk children.

*Possible service spaces for a psychologist, social welfare worker, food
service or even minor health/medical housed in the school.

*Possible central office/electronic record keeping area for common school/
service agency records. Common record keeping may facilitate the
interaction between service agencies and the school.

*A variety of comfortable, small group areas for community volunteers to
provide nurturing experiences (reading, teaching) to at risk students.

*The broadened nature of offered services should result in equally broadened
financial capability to provide such a facility.

*Student security may be addressed through scheduling of services, duplication
of entrances (community/outside and school/inside) or the zoning of service
agency areas.

*A variety of spaces may be needed, ranging from specialized rooms pertinent
to the services offered, separate or common office spaces and
conference/meeting rooms.
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Conclusions

The conclusions will be presented in two categories. First, conclusions pertaining
to the methodology will be presented. Second, conclusions pertaining to the survey results
will be presented.

gical lusi

The Delphi survey instrument and reputational sampling technique were found to be
a viable, though time-consuming, means of having leaders from the fields of architecture,
education, and futurism discuss and develop consensus about educational futures and
school facilities.

By reputational sampling, two highly focused, nationally recognized groups of
individuals were developed for administration in this study. The selective process assisted
in maintaining a higher than average response rate from survey round to survey round
(particularly given the lengthy and extensive nature of the survey instruments). The
percentage of eligible round one respondents returning the round two survey instrument
was 100 percent, the percentage of round three respondents returning the fourth round
survey instrument was 87 percent, and the percentage of round three respondents returning
the fifth round survey instrument was 80 percent.

The Delphi process and survey instruments did provide an environment for group
interaction, brainstorming, and reasoned group judgement without the inherent problems
associated with face-to-face interaction. Comments concerning new ideas were greater in
the initial rounds of each portion of the study (rounds one, three, and four) and consensus
generation was greatest among the final rounds of each portion of the study (rounds two,
four, and five). Interaction among the participants was greatest in the round four
instrument, with a majority being positive comments and approvals concerning other
participants’ third round responses. Negative comments were fewer and for the most part

not directed at individuals but at their ideas.
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Survey Conclusions

This study facilitated a reasoned group opinion as to futures that will effect
education and the resultant effects on future educational facilities. Using reputational
sampling and the Delphi technique, this study was used to provide a reputationally elite,
reasoned consensus that has been notably lacking in the limited literature on future school
facilities. This study has expanded the information base on educational futures and the
information base on future educational facilities, particularly the use of the Delphi technique
in architectural programming.

.Recommendations

Further study of the process and instruments developed for use in this study are
recommended. Though effective in meeting the study's research objectives, technical
refinement of both the methodology and instrument is needed.

First, the reputational sampling process, though effective, is time and effort
consuming. Reducing the number of nomination rounds from three to two may reduce the
amount of time and effort necessary to obtain a legitimate sample. Subjective judgement
would suggest that this could be accomplished without a significant reduction in the validity
of the sample. Additional studies in this area could lend direction as to the optimum
number of nominating rounds necessary for valid samples.

Second, the number of scenarios and forecasts from which participants are expected
to respond should be reduced so that participants are dealing with only the "essential”
questions. Marginal notes from participants and subjective judgement on part of the
researcher would suggest that twenty-eight forecasts are excessive and that reducing this
number in other studies to ten to twelve would be appropriate. In addition, a large number
of forecasts combined with an equally large number of participants could result in an

amount of response data too large to manage or analyze. Other researchers in this area
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should remember to keep their studies simple; the essential number of participants focused
on the essential questions.

Third, though not utilized in this study, statistical analysis of the participants'
responses across survey rounds could be conducted to determine the effect of feedback on
change in group or individual responses. Marginal notes from participants and subjective
judgement would suggest that in this study the Delphi technique was effective in
developing group consensus.

Fourth, in the future other researchers may choose to replicate this study to update
the results. Additionally, researchers in the future may wish to make comparison between
the results of this study and the actual effect on school facilities.

Fifth, the results of this study should not be used as a panacea for the design of
future school facilities. The themes and architectural considerations resulting from this
study may be accurate and appropriate to many future school facilities. However, they can
not be accurate and appropriate for all future school facilities. Though generalizable to
future school facilities as a whole, the results of this study should only serve as a basis for
initial dialogue between architects, educators, and decision makers as they determine
specific future educational needs and facilities on the local level.

Finally, valuable information concerning methodology, educational futures, and
future school facilities was collected as a result of this study. It will hopefully assist school
district personnel, architects, and decision makers in developing school facilities that are
not only architecturally appropriate for future educational programs but that may even help

to facilitate future educational change. If this is the result, it has been worth the challenge.

163



147

BIBLIOGRAPHY

Abend, Allen C., Michael J. Bednar, Vira J. Froehlinger, and Yale Stenzler. Eacilities for
. Reston, VA: The Council for Exceptional Children,

1979.

American Architect, The. Modemn School Houses: Part II. New York: The American
Architect, 1915.

American Institute of Architects. Conference notes from Children, Learning and School
Design: A National Invitational Conference For Architects and Educators.
Evanston Ill: Northwestern University, November 16-18, 1990.

Armstrong, J. Scott. Long Range Forecasting: From Crystal Ball to Computer. New
York: John Wiley & Sons, Inc., 1985.

Bamard, Henry. Archi : or Contributi Im -
Houses in The United States. New York: A.S. Barnes & Company, 1848.

Borg, Walter R. and Meredith D. Gall. Educational Research. New York, NY:
Longman Inc., 1989.

Brubaker, C. Williams. "Trends in the Planning and Design of School Facilities." The
Council of Educational Facility Planners Joumal 19, no. 6 (1981): 4-8.

Brubaker, C. Williams. "These 21 Trends Will Shape the Future of School Design."
American School Board Joumal, April 1988: 31-36, 66

Brubaker, C. Williams. The Future Outlook for School Facilities Planning and Design.
1985 (ERIC, ED 261 469)

Bryson, John M., Andrew H. Van de Ven, and William D. Roering.

Strategic Planning
. University of Minnesota: The Strategic
Management Research Center, 1984.

California State Department of Education. Schools for the 21st Century. Sacremento, CA:
California Department of Education., 1990.

Castaldi, Basil. The Creative Planning of School Facilities. Chicago, Il.: Rand
McNally and Company, 1969.

Castaldi, Basil. i iliti Mod
Boston, MA: Allyn and Bacon, Inc., 1987.

Caudill.lgvsilliam W. Toward Better School Design. New York: F.W. Dodge Corporation,
4.

164



148

Cetron, Marvin.

Schools of the Future: How American Business and Education Can
Cooperate to Save our Schools. New York: McGraw-Hill Book Company, 1985.

Cetron, Marvin J., and Margaret Evans Gayle "Educauonal Renaissance: 43 Trends for
Us. Schools, Educational -
Century. Bethesda, Maryland: SL Martins Press, 1990.

Chase, William W. "The Federal Influence: Initiatives and Implications Affecting Planning
and Designing of Public Schools.” The Council of Educational Facility Planners
Journal 20, no. 2 (1982): 4-7.

Clarke, L.LF. The Pattern of Expectation. New York: Basic Books, Inc., 1979.

Coates, Joseph. "Technology Assessment: The Benefits . . .the Costs . . . the
Consequences. " Futurist, December 1971: 225-231.

Council of Educational Facility Planners Journal Special Report. "Cooperative Planning

Primer." The Council of Educational Facility Planners Journal, 1981: 1-7.

Cook, William J., Jr. Strategic Planning for America's Schools. Arlington, VA.:
American Association of School Administrators, 1990.

Council of Educational Facility Planners Journal. "New Trends in Education. "The_

Council of Educational Facility Planners Journal 8, no. 5 (1970): 7-14.

Council of Educational Facility Planners Joumal "More New Trends in Education. "The -

Council of Educational Facility Planners Journal 10, no. 4 (1972): 7-10.

Cormnish, E. i i
in ' . Washington, D.C.: World Future
Society, 1977.

Cross, Donald. Forecasting in Urban and Regional Planning. London, England: Social
Science Research Council, 1975.

Cubberly, E(}wood P. The History of Education. New York: Houghton Mifflin Co.,
192

Cunningham, William G. Systematic Planning for Educational Change. Mountain View,
CA: Mayfield Publishing Company, 1982.

Day, C. William, and Robert Moje. "Smart Schools for the Next Century," Leaming by
Design. Alexandria VA: National School Boards Association, 1993.

Day, C. William, and Robert Moje. "Enhancing Learning Through Design,” Leaming by
Design. Alexandria VA: National School Boards Association, 1992

Dalkey, N. C. The Delphi Method: An Experimental Study of Group Opinion (RM
5888 PR). Santa Monica, CA: RAND, 1969.

165



149

Dalkey, Norman C. i i 1 i ision-
Lexington, MA: Lexmgton Books, 1982

Donovan, John J. School Architecture: Principles and Practices. New York: The
MacMillan Company, 1921.

Educational Facilities Laboratories. Airconditioning For Schools. New York: Educational
Facilities Laboratories, 1971.

Educational Facilities Laboratories. The Cost of a Schoolhouse. New York: Educational
Facilities Laboratories, 1960.

Educational Facilities Laboratories. Schools for Team Teaching. New York: Educational
Facilities Laboratories, 1961.

Educational Facilities Laboratories. Schools Without Walls. New York: Educational
Facilities Laboratories, 1968.

Educational Facilities Laboratories. The Schoolhouse in the City. New York: Educational
Facilities Laboratones, 1966.

Educational Facilities Laboratories. Total Energy. New York: Educational Facilities
Laboratories, 1967.

Educational Research Service, Inc. titi
Students. Arlington, VA: Educauonal Research Service, Inc., 1977.

Education Writers Association. ﬂolmmhc_SchQthnusr_Dmn_Anlnmsngmm
it i i . Washington, D.C.: Education Writers

Association, 1989.

Engelhardt, N.L. Complete Guide for Planning New Schools. West Nyack, NY: Parker
Publishing Company, Inc., 1970.

Engelhardt, N.L., N.L. Engelhardt, Jr., and Stanton Leggett.
S.chQ.QLB_m.Ld.mgs New York: F.W. Dodge Corporation, 1953.

Engelhardt, N.L., N.L. Engelhardt, Jr., and Stanton Leggett. Planning Secondary School
B.lu.ldmgs New York: FW. Dodge Corporation, 1949.

Engelhardt, N.L., N.L. Engelhardt, Jr. and Stanton Leggett., i
B.uxldmg_l:landb.QQk New York: F.W. Dodge Corporation, 1956.

Enzer, S. "New Directions in Futures Methodology.” In
Techniques of Futures Research (New Directions for Institutional Research, No.
39). Eds. J. L. Morrison, W. L. Renfro, and W. 1. Boucher. San Fransisco:CA,
Jossey-Bass, 1983.

Eriksen, Aase. "Participatory Design in Grand Rapids: Second Generation Planning,” The
ucatio . 17, no. 4 (1979): 18-21.

166



150

Fowles, Jib, ed. Handbook of Futures Research. Westport, CN: Greenwood Press,
1978.

Glaser, B.G., and A. L. Strauss. The Discovery of Grounded Theory . Chicago: Aldine,

1967.

Goodlad, John I. The Future of Lemning and Teaching. An Occasional Paper of the Center
for Study of Instruction. Washington: National Education Association, 1968.

Goodlad, John I. "A Concept of School in the Year 2000 A.D.," In Foundations of
. Ed. Richard W. Hostrop. Homewood IL.: ETC

Publications, 1973.

Hack Walter G. et al. Educatiopal Futurism 1985. Berkley, CA: McCutchan Publishing
Corporation, 1971.

Harrison, W K., and C. E. Dobbin. School Buildings of Today and Tomormrow. New
York: Architectural Book Publishing Company, Inc., 1931.

Hill, Robert. "School Architecture: New Activities Dictate New Designs,” The Council of

Educational Facility Planners Journal 22, no. 2 (1984):4-5.

Jones, Thomas E. Qptions for the Future: A Comparative Analysis of Policy Oriented
Forecasts. New York: Praeger Publishers, 1980.

Joseph, E.C. "An Introduction to Studying the Future.” In Futurism in Education;
Methodologies. Eds. P. Hencley and J.R. Yates. Berkley, CA: ETC Publications,
1974.

Kindred, Leslie W., Don Bagin, and Donald R. Gallagher. v
Relations. Englewood Cliffs, NJ: Prenuce-Hall Inc., 1984.

Knight, Edgar W. Education in the U.S., 3rd ed. Boston, MA: Ginn and Company,
1957.

Kurent, Heather Paul, and Robert L. Olsen. Architecture-Related Concems for Future
Leaming Environments. Washington D.C.: The American Institute of Architects
Committee on Architecture for Education, 1990.

Larson, C. Theodore. The Effi f Windowl ms lem
Children. MI: The University of Michigan, 1965.

Leu, Donald J. "The Changing Planning Process" The Council of Educational Facility
Planners Journal 16, no. 5 (1978): 11.

Lincoln, Y.S. and E. G. Guba. Naturalistic Inquiry. Newbury Park, CA: Sage
Publications, 1985.

McClanahan, Randy Rae. M&Mmmnmmgﬂmmm

ilities y. Dissertation:
University of Nebraska-Lincoln, 1988.

167



151

McCune, Shirley D. Guide to Strategic Planning for Educators. Alexandria, VA:
Association for Supervision and Curriculum Development, 1986.

MclInemey, William D. "Potential Impacts of Educational Futures on Educational
Facilities." Council of Educational Facility Planners Journal, December 1987: 25-
26.

McVey, G.F. "Designing Environments for Effective Media Utilization." The Council of
Educational Facility Planners Journal 14, no. 3 (1976): 7.

Merriam, Sharan B. Case Study Research in Education: A Qualitative Approach. San
Francisco, CA: Jossey-Bass Inc., 1988.

Miles, Matthew B., and A. Michael Huberman. itativ
QLMM_Q{QQ@ Beverly Hills, CA: Sage Pubhcauons 1984.

Moleski, Walter. In The Architects Guide to Facility Programming, Ed. Mickey A.
Palmer. Washington D.C., The American Institute of Architects, 1981.

Morrison, James L William L. Renfro, and Wayne 1. Boucher, eds. Anplxmg_Mmhg_
T f Futures R ns
San Fran31sco CA: Jossey-Bass Inc., 1983.

Nadler, Gerald. The Planning and Design Approach. New York: John Wiley and Sons,

1981.

Olsen, J.B., and D. C. Eadie. ith ight. Washington,
D.C.: Council of State Planning Agencies, 1982.

Palmer, Mickey A. i i ili ing. Washington D.C.: The
American Institute of Architects, 1981.

Pena, William M., with William Caudill and John W. Frocke.

Problem Secking-An_
Amhnmmmmmmgmm Boston: Cahners Books International Inc.,

1977.
Perelman, Lewis J. la

Am:ncﬁs.Edus;mwnaLSy.mm New York: Avon Books, 1992.

Perkins, Lawrence B., and Walter D. Cocking. Schools. New York: Reinhold Publishing
Company, 1949.

Perkins, Fellows and Hamilton, Architects. Educational Buildings. Chicago, IL: The
Blackely Printing Company, 1925.

Peterson, A.D.C. The Future of Education. London: The Cresset Press, 1968.

Phillips, Joanne B. "Updated Classrooms for Updated Curriculum." The Council of
Educational Facility Planners Journal 24, no. 2 (1986): 8-9.

168



152

Polak, Fred. The Image of the Futyre. San Fransisco, CA: Jossey-Bass Inc., 1973.

Press, S.J. "Qualitative Controlled Feedback for Forming Group Judgements and Making
Decisions." loumal of the American Stafistical Association. 1978: 526-535.

Raeburn, Michael. Amhummmmgw New York: Rizzoli International

Publications, 1980.

Rarcliffe, J. W. "Notions of Validity in Qualitative Research Methodology"
: ] iffusi ilization, 1983: 150.

Reid, Kenneth. School Planning: The Architectural Record of 2 Decade. New York: F.W.
Dodge 1951

Corporation,

Robinson, Thorington P. i i
. Santa Monica, CA: System Development Corporation, 1968.

Robson, E. R. School Architecture. New York: Humanities Press, 1874 (reprinted in
1972)

Roth, Alfred. The New School. New York: Frederick Prager, 1957,
Sackman, Harold. mnmxmﬂmm&mmmmmm
Lexington, MA: D.C. Heath and Company, 1975.

Sanoff, Henry, et al. i ing. Stroudsburg,
Pennsylvania: Dowden, Hutchison and Ross, 1977.

Shaw, K. E. "Understanding the Curriculum: The Approach Through Case Studies."
f iculum Studies. (1978): 1-17.

Skinner, Charles R. Recent Schoo] Architecture. New York: Wynkoop, Hallenbeck,
Crawford Company, 1897.

Smith, Mary Lee. "Publishing Qualitative Research." rican Educational R h |

Journal 24, no. 2, (1987): 173-183

Spreckelmeyer, Kent. "Environmental Programming.” In Methods in Envir
Behavioral Research. Eds. Robert Bechtel, Robert Morann, and William
Michelson. New York: Van Nostrand, (1987): 249.

Stake, REE. "Case Study Methodology: An Epistimological Advocacy." In Case

h i i ion. Ed. W. W. Welsh. Proceedings of

the 1981 Minnesota Evaluation Conference. Minneapolis: Minnesota Research and
Evaluation Center, 1981, '

Stasiowski, Frank A. "1991 Market Forecast-Look for Market Niches." Architectyre/ -
Engineering Journal. Newton, MA,, 1990.

Swrgis, Russell, History of Architecture. New York: Doubleday Publishin g Company,
1916.

169



153

Sullivan, Louis. "The Tall Office Building Artistically Considered.” Lippincotts
Magazine 57, 1896: 403-409.

Sullivan, Molly. "Facilities for Gifted Students." The Council of Educational Facility
Planners Journal 19, no. 6 (1981): 11.

Sullivan, William G., and W. Wayne Claycombe. Fundamentals of F ing. Reston,
VA: Reston Publishing Company, Inc., 1977.

Suppes, P. "The School of the Future: Technologxcal Possibilities.” In The Future of
. Ed. L. Rubin. Boston, MA:

Allyn and Bacon, Inc., 1975.

Tersine, Richard G. and Walter E. Riggs. "The Delph1 Technique: A Long Range
Planning Tool." Business Horizons 19, no. 2, (April 1976): 51.

Tollerud, Guy. "Changing Patterns of School Design." The Council of Educational
Eacility Planners Journal 7, no. 4 (1969): 7-8.

Tyler, Ralph W. "The School of the Future: Needed Research and Development.” In The
. Ed. L. Rubin.
Boston, MA: Allyn and Bacon, Inc., 1975.

United Way of America. What Lies Ahead: Countdown to the 21st Century. Alexandria,
Virginia: United Way of America, 1990.

Webb, E.J., D. T. Campbell, R.D. Schwartz, and L. Sechrest. Unobtrusive Measures.
Chicago: Rand McNally, 1965.

170



154

BIBLIOGRAPHY- WORKS NOT CITED

The following bibliography is of works not cited in this study but utilized as
background research. Though not cited they are listed as a possible resource for other
researchers in the field of futurism, architectural programming, or school facilities.

Allain, V. A. Futuristics and Edycation. Bloomington, IN: Phi Delta Kappa Educational
Foundation, 1979. ,

Anthony, William P. Practical Strategic Planning: A Guide and Manual for Line
Managers. Westport, CN: Quorum Books, 1985,

€s

Ascher, William. ing: . Baltimore,

MD: The John Hopkins University Press, 1978.

Ascher, William and William H. Overholt. ic i ing:
i i ity. New York: John Wiley & Sons, 1983.

Ayres, Robert U. Uncentain Futures: Challenges for Decision-Makers. New York: John
Sons, Inc., 1979.

Wiley and

Below, Patrick J., George L. Morrisey, and Betty L. Acomb. jve
1 ing. San Fransisco, CA: Jossey-Bass Inc., 1987.

Boucher, Wayne 1. . Washington

D.C.: The Futures Group Inc., 1977.

Briggs, Warren R. M.Qdﬂm_Ammn_Sﬂm]_B_mmngs New York: John Wiley and

Sons, 1899.

Bruton, M ], ed. J]E..Sp_m.l_and_&umqf_mmmmg London, England: Hutchison and

Company, Publishers, 1974.

. Bursch, Charles W. and John Lyon Reid. High Schools: Today and Tomorrow. New

York: Reinhold Publishing Corporation, 1957.

Cowan, Peter. The Future of Planning. London, England: Heinemann Educational Books
L., 1973.

Cubberly, Elwood P. Readings In The History of Education. New York: Houghton

Mifflin Co., 1920.

Department of Education and Science. Lighting in Schools. London, England: Her
Majesty's Stationery Office, 1967.

Educational Facilities Laboratories. Mmmmwmm
Eacilities. New York: Educational Faciliues Laboratories, 1974.

Educational Facilities Laboratories. Relocatable School Facilities. New York: Educational

Facilities Laboratories, 1968.

171



155

Educational Facilities Laboratories. :
i . New York: Educational Facilities Laboratories, 1970.

Educational Facilities Laboratories. &hmmmmmm New York:

Educational Facilities Laboratories, 1971.

Educational Facilities Laboratories. ace: i
New York: Educational Facilities Laboratories, 1976.

Ferkiss, Victor C. Futurology: Promise, Performance. Prospects. Beverly Hills, CA:

Sage Publications, 1977.

Field, Brian, and Bryan MacGregor. i i an
Regional Planning. Essex, Great Britian: Anchor Brendon, 1987.

Fitzpatrick, Linda C. i N iti icipation |
Planning. Ann Arbor, MI: University Microfilms International, 1978 (Doctoral
Dissertation)

Gordon, T.J. and Olaf Helmer. i y. Santa

Monica, CA: The RAND Corporation, 1964.

Gross, Ronald, and Judith Murphy. Educational Change and Architectural Consequences.
ilities Labopatories, 1968.

New York: Educational Fac

Harman, Willis W. plete Guj . San Fransisco, CA: San
Fransisco Book Company, Inc., 1976.
Helmer, Olaf.

Intellectual Climate. Santa Monica, CA: The RAND Corporation, 1967.

Hendersbn, Douglas A., and Mark Falanga. "Paving the Way to Participatory Design: The
Delphi as a Process." Design Methods and Theories 23, no. 2, (1989): 990-997.

Hobbs, Walter R. mm&ﬁlamm&muhcﬁmmmmﬁmm
Dissertation: Columbia University, New York, 1960.
Jones, Clifford V., and Ronald J. Fitzgerald. ﬂanmnuﬁchmmmuﬂmm

Ambherst, MA: Hamilton I. Newell Inc., 1966.

Khachaturov, T. S. - ing. New York:

Halsted Press, John Wiley and Sons, Inc., 1976.

Linstone, H.A. and W. H. Simmonds, eds. S X
Reading, MA: Addison-Wesley Publishing Company, 1977.

Loye, David. ure gy i . New

York: John Wiley and Sons, Inc., 1978.

172



156

Michaels, David Leroy. "Technology's Impact on Library Interior Planning." Library-Hi-
Tech. 5, no. 4, (1987): 59-63.

O'Donnell, Peggy. Preparing Schools for the Year 2000, The Impact of Technology on.
America's Classrooms in the Decade Ahead. ERIC Document ED 302 223, 1988.

Organisation For Economic Co-operation and Development ildi
To-morrow. Paris, France: Organisation For Economic Co-operation and
Development, 1973.

Schwarz, Brita., Uno Svedin, and Bjor Wittrock. i S
a.nd_Ap,_ Boulder, CO: Westview Press, Inc., 1982.

Schwarz, Stephan. Knowledge and Concepts in Future Studies. Boulder, CO: Westview
Press, 1976.

Seabome, Malcolm. Primary School Design. London: Rotledge and Kegan Paul L.,
1971.

Storage, T.W., and Louis E. Bowers. "Playgrounds of the Future." Parks and Recreation
18, no.4, (1983): 32-35.

Thompson, Alan E. 1
North Pomfret, VT: David and Charles Inc 1979.

United States Office of Civil Defense. i md ironmental Hazards.
Washington, D.C.: Office of Civil Defense, 1972.

Univer, Irving O. "Year-Round Schools: A New Ball Game for Facility Planners.” The
Council of Educational Facility Planners Journal, 1974.

Wheelwright, Edmund March. School Architecture: A General Treatise for the Use of
Architects and Others. Boston, MA: Rogers and Manson, 1901.

Whiston, Tom, ed. The Uses and Abuses of Forecasting. London, England: The
MacMillan Press Ltd.,1979.

Zeisel, John. Stopping School Property Damage. Arlington, VA: American Association of
School Administrators, 1976.

173



, 157
Appendix A

174




158

Kelvin McMillin
Department of Education Administration
1204 Seaton Hall
University of Nebraska-Lincoln
Lincoln NE 68588-0638
July 4, 1991
Name
Publication
Street

City, State, Zip Code
Dear Name:

In many of the elementary and secondary schools across this nation, school boards and adminis-
trators are wrestling with a perplexing problem, how to educate students in facilities that are
structurally sound but that are inadequate to house the educational programs of today’s changed
curriculum. School facilities constructed only twenty years ago were adequate to house then
existing enrollments, but changes in school offerings such as equality of the sexes in athietics,
computers, and even education for the handicapped, disadvantaged and gifted have resulted in the
programmatic overcrowding of today’s school buildings. This gap between changing school
programs and fixed educational facilities is expected to widen in the future.

With the above thought in mind, I have prepared a Delphi study concerning the impact of the
future on tomorrow’s educational programs and school facilities. In preparation for this study, I
am trying to identify those prominent academics and authors having an expressed interest in the
future. As an editor of a prominent journal, you have access, knowledge and a definite opinion
concerning who are today’s most prominent academics and authors in this field. Therefore, I
seck your assistance in developing a reputational register of these prominent people.

I hope you will join me in this endeavor, by briefly composing a short list of prominent futurists
on the enclosed form. With this study, a strong perspective of the social and technological future
is just as important as expertise in education or architecture. A diversity of backgrounds is
acceptable and encouraged. A postage paid envelope has been enclosed for your return.

Your opinion of the most prominent futurists is very important to this study and your participa-
tion will greatly enhance the success of this project. My sincerest appreciation for your assis-
tance in this matter.

Sincerely,

Kelvin McMillin

Enc.
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Kelvin McMillin
Department of Education Administration
1204 Seaton Hall
University of Nebraska
Lincoln NE 68588-0638
September 4, 1991
Name
Organization
Street
City, State, Zip Code

Dear Name:

In many of the elementary and secondary schools across this nation, school boards and adminis-
trators are wrestling with a perplexing problem, how to educate students in facilities that are
structurally sound but that are inadequate to house the educational programs of today’s changed
curriculum.

School facilities constructed only twenty-five years ago were adequate to house then existing
enrollments and programs. However, changes in school offerings such as education of the
handicapped, disadvantaged and gifted; equality of the sexes in athletics; and even computer
education have resulted in the programmatic overcrowding of these school facilities. The gap
between an evolving school curriculum and the relatively fixed nature of older educational
facilities can be expected to widen in the future.

With the above thought in mind, I have developed a Delphi study to examine the impact of the
social and technological future on elementary and secondary education, including its effect on the
design of future school facilities. In a recent inquiry to journal editors, your name was given to
me as a person who has expertise in this area, and who could suggest others with similar qualifi-
cations.

In preparation for this study, I am developing a list of prominent educators, architects and futur-
ists having an interest in the future of education and educational facilities. With this study, a
strong perspective of the social and technological future is Just as important as expertise in
education or architecture. A diversity of backgrounds is acceptable and encouraged. I hope you
will join me in this endeavor by composing a short list of peer professionals whom you feel have
interest and expertise in this area.. A postage paid envelope has been enclosed for your confi-
dential return. I ask that you please respond by September 28, 1991.

Your opinion of the most prominent futurists, educators and architects is very important to this
study and your participation will greatly enhance the success of this project. My sincerest

appreciation for your assistance in this matter.

Sincerely,

Kelvin McMillin
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Kelvin McMillin
Department of Education Administration
1204 Seaton Hall
University of Nebraska
Lincoln NE 68588-0638
November 4, 1991
Name
Organization
Street

City, State, Zip Code
Dear Name:

In many of the elementary and secondary schools across this nation, school boards and adminis-
trators are wrestling with a perplexing problem, how to educate students in facilities that are
structurally sound but that are inadequate to house the educational programs of today’s changed
curriculum. '

School facilities constructed only twenty-five years ago were adequate to house then existing
enrollments and programs. However, changes in school offerings such as education of the
handicapped, disadvantaged and gifted; equality of the sexes in athietics; and even computer
education have resulted in the programmatic overcrowding of these school facilities. The gap
between an evolving school curriculum and the relatively fixed nature of older educational
facilities can be expected to widen in the future.

With the above thought in mind, I have developed a Delphi study to examine the impact of the
social and technological future on elementary and §econdary education, including its effect on the
design of future school facilities. In a recent inquiry to reputationally elite architects, futurists
and educators, your name was given as a person who has expertise in this area, and who could
suggest others with similar qualifications.

In preparation for this study, I am developing a list of prominent educators, architects and futur-
ists having an interest in the future of education and educational facilities. With this study, a
strong perspective of the social and technological future is just as important as expertise in
education or architecture. A diversity of backgrounds is acceptable and encouraged. I hope you
will join me in this endeavor by composing a short list of peer professionals whom you feel have
interest and expertise in this area.. A postage paid envelope has been enclosed for your confiden-
tial return. I ask that you please respond by November 28, 1991.

Your opinion of the most prominent futurists, educators and architects is very important to this
study and your participation will greatly enhance the success of this project. My sincerest
appreciation for your assistance in this matter.

Sincerely,

Kelvin McMillin

Enc.
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Pilot Study: Round One Survey Instrument
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1221 A Seaton Hall :

University of Nebraska-Lincoln
Lincoln, Nebraska 68588-0638
1-800-742-8800 Ext. 3726

Dear Colleague:

In many of the elementary and secondary schools across this nation, school boards and
administrators are wrestling with a perplexing problem, how to educate students in
facilities that are structurally sound but that are quickly becoming inadequate to house the
educational programs of today’s changed curriculum. School facilities designed and
constructed only twenty years ago were adequate to house existing enrollments, but

- changes in school offerings such as education for the handicapped, disadvantaged, gifted,
and computer technology, have precipitated the remodeling and overcrowding of today’s
school buildings.

American architect Louis Sullivan once stated, that “form ever follows function,” a
principle that in essence asserts that the design of a building must logically be based
upon the activity housed within it. In the case of school facilities, the form of the school
building is static throughout the forty to ninety year lifespan of the building, but the
function of education often changes dramatically during this time period. Due to evolv-
ing school programs and services, the lengthy lifespan of the typical school building, and
the substantial fiscal commitment required from the community for remodeling or new
construction, school structures must be designed with future function and form in mind.

The question I seck to answer is “based upon the predictions made by educational
futurists, what type of facility will be necessary to house tomorrow’s students?”.

As a leader in your field, with an expressed interest in the future, I am seeking your
assistance in developing a clearer perception of tomorrow’s school facilities. I hope you
will join me in this endeavor, by briefly commenting on the enclosed educational futures.
Each future scenario is followed by a short prediction statement, a probability Likert
scale, a time line, and a section where you can briefly describe the impact that that pre-
diction will have on future school facilities. A sample prediction from fifteen years ago
has been included on'the next page. Please fill in time lines and probabilities for every
prediction, but if you feel that a suggested prediction will have no impact on future
school facilities, leave that section blank. Your creativity, expertise and vision can
greatly enhance the success of this project. Therefore, your participation is very impor-
tant and greatly appreciated.

Sincerely,

Kelvin L. McMillin

Q
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) SAMPLE

Section 504 of the Rehabilitation Act of 1973.

No otherwise qualified handicapped individual in the United States . . . shall
solely by reason of his handicap, be excluded from participation in, or be denied the
benefits of, or be subjected to discrimination under any program or activity receiving
Federal financial assistance. . .

Education for All Handicapped Children Act of 1975

States receiving Federal financial assistance must identify handicapped children
and provide a “free appropriate public education which emphasizes special education and
related services designed to meet their unique needs.”

Prediction: The public schools of this nation will educate all children of their district,
including those that are physically or mentally handicapped.

Probability of the above future prediction becoming widespread:

[ Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will not occur.
(] Improbable. A strong possibility that it will pot occur.

[J Highly improbable. Will unquestionably not occur.

Time: :
The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O 0 0O 0000 0OoOoa0 O

Based upon this future prediction, what characteristics (educational specifications)
must the school facilities of the future have in order to optimally house the
educational program?
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(1) Social demand for education will increase while public expenditure for education
will continue to be restricted. Government role will remain limited, but more federal
funds may be spent in “matching” local efforts to finance educational innovations and
research. Programs that enhance the basic curriculum may be financed through alterna-
tive means such as foundations.

Prediction: School districts will turn to private donations and foundations to supplement
appropriations from local, state and federal governments. These funds will not be meant
to replace government funds, but to enhance them.

Probability of the above future prediction becoming widespread:

(] Highly probable. Will unquestionably occur.

U Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will not occur.
U Improbable. A strong possibility that it will got occur.

[] Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O 0 00000 Oo0 O

Based upon this future prediction, what characteristics (educational specifications)
must the school facilities of the future have in order to optimally house the
educational program?
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(2)  Future educational systems will require a more open and flexible system of
management that encourages participation by people at all levels. In addition, it signals
a reduction in school administrative bureaucracy, as decision making powers are moved
to the individual school building, teachers and principals (site based management).

Prediction: Management and decision making authority will be transferred from the
superintendent’s office to the individual school building level.

Probability of the above future prediction becoming widespread:

0J Highly probable. Will unquestionably occur.

O Probable. A strong possibility that it will occur.

[0 Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will pot occur.
[J Improbable. A strong possibility that it will ot occur.

[J Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5§ 10 15 20 25 30 35 40 45 50 NEVER
O O 0 O 0000 000 U

Based upon this.future prediction, what characteristics (educational specifications)
must the school facilities of the future have in order to optimally house the
educational program?

186
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(3)  Modem medicine will result in a healthier and older population as the average
human lifespan will increase over previous generations. Increases in the number, power
and resourcefulness of older Americans will render obsolete many of our social and
business assumptions about what it means to be an older adult. The “Age Wave” will
cause increased emphasis on lifelong learning, personal growth, and transgenerational
families. The aging of the American population will give Americans the opportunity to
live well and live long, drawing much from life, but also provide them the time and
energy to give more back, enriching school, society and themselves with the special
qualities and deep experiences of long life.

In a related nature, schools will increasingly tap a generally neglected source of
student and teacher assistance, the volunteer. In 1988 over one million people volun-
teered to work in America’s schools as tutoring students, assisting immigrant children in
improving English language skills, helping with field trips, assisting librarians, acting as
mentors and role models. In the future this huge resource will be utilized in greater
quantities, but will not be considered a substitute for public funding.

Prediction “3A”: Public Schools of the future will be called upon to educate not only
students from the traditional ages of 5-17, but also older, even retired, adults. This
expanded *“adult education” role may include weekend or evening programs.

Prediction “3B”’: In the future, schools will increasingly utilize volunteer workers, of
which may include older or retired adults.

Probability of prediction “3A” (adult education) becoming widespread:

UJ Highly probable. Will unquestionably occur.

O Probable. A strong possibility that it will occur. _

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will pot occur.
[J Improbable. A strong possibility that it will ggt occur.

[J Highly improbable. Will unquestionably got occur.

Time:

The above future prediction "3A" will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
U 0O 0 00 000 DO 0o U

Based upon prediction “3A” (adult education), what characteristics (educational
specifications) must the school facilities of the future have in order to optimally
house the educational program?
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Prediction “3B”’: In the future, schools will increasingly utilize volunteer workers, of
which may include older or retired adults.

Probability of prediction “3B” (volunteer assistance) becoming widespread:

[] Highly probable. Will unquestionably occur.

[ Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will pot occur.
U] Improbable. A strong possibility that it will not occur.

[J Highly improbable. Will unquestionably not occur.

Time: -

The above future prediction "3B" will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O o o0 00000 oo O

Based upon prediction “3B” (volunteer assistance), what characteristics
(educational specifications) must the school facilities of the future have in order to
optimally house the educational program?
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(4)  Technology will continue to expand. Computers in the school building will
become more commonplace as new strategies of integrating them into the curriculum,
and into administration, are developed. Computers will be used to test a student’s mas-
tery of concepts and then provide appropriate remedial instruction for unmastered areas.
Student progress will be monitored by computer and teachers will have immediate access
to a listing of mastered and unmastered student competencies.

To develop the necessary abilities to achieve the above prediction, the percentage
of the educational budget spent on software, research and development will be expanded
to match similar percentages used by business and industry (education spends the major-
ity of their computer budget on hardware, industry spends most of their’s on research,
development, and training). ‘

Through the use of computer networks and data bases, school children will have
ready access to other schools, universities or even the Library of Congress from their
classroom. Teachers and administrators will have computer access to their counterparts
in other districts, thereby sharing ideas and expertise.

Prediction “4A”: Computer technology will become an integral part in the diagnosis of
student needs, the development of prescriptive instruction, and the monitoring of student
progress.

Prediction “4B”: The availability of a computer and modem in the classroom and the
office will allow students, teachers, and administrators to “network” with other schools in
the area and other data bases. Intra/interschool communication will increase, and elec-
tronic mail will receive more use than the memo or telephone

Probability of prediction “4A” (diagnosis, prescription, monitoring) becoming
widespread:

(] Highly probable. Will unquestionably occur.

(J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will pot occur.
0J Improbable. A strong possibility that it will pot occur.

[ Highly improbable. Will unquestionably not occur.

Time:

The above future prediction "4A" will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O 0 00000 040 ad O

Based upon this future prediction (prediction “4A”), what characteristics
(educational specifications) must the school facilities of the future have in order to
optimally house the educational program. '

183



173

Probability of prediction “4B” (intra/interschool/database communication)
becoming widespread:

[J Highly probable. Will unquestionably occur.

(O Probable. A strong possibility that it will occur.

[0 Somewhat probable. A weak possibility that it will occur.

[0 Somewhat improbable. A weak possibility that it will not occur.
U] Improbable. A strong possibility that it will pot occur.

[ Highly improbable. Will unquestionably not occur.

Time:

The above future prediction "4B" will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O OO0 ODO0OOo0oO0o0ag oao0oad O

Based upon this future prediction (4B), what characteristics (educational
specifications) must the school facilities of the future have in order to optimally
house the educational program?
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(5)  Future curriculum content will include “peace,” “global” and “‘environmental”
education. Education will help students appreciate the concept of peace, develop
intercultural understanding, provide a future orientation, promote social justice and
stimulate a respect for life. Students will develop an understanding of the finality of
nuclear war, the effect of Third World revolution, the impact of mass hunger and an
uncertain economy. Students will develop authentic planetary consciousness and become
active in the preservation of their environment and world. Global warming and loss of
rain forests are a true problem, that impacts everyone regardless of location. Education
will help students adapt to the new imperatives of world economic and technological
competition.

Prediction “5A”: Future curriculum content will seek to develop in students, an appre-
ciation for world peace.

Prediction “5B”: Future curriculum content will seek to develop in students, a sincere
concern for the environment.

Prediction “5C”: Future curriculum content will seek to develop in students, an appre-
ciation and understanding of the value of other cultures.

Probability of prediction SA (appreciate peace) becoming widespread:
(] Highly probable. Will unquestionably occur.
0 Probable. A strong possibility that it will occur.
[J Somewhat probable. A weak possibility that it will occur.
(] Somewhat improbable. A weak possibility that it will pot occur.
0 Improbable. A strong possibility that it will pot occur.
U Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction "5A" will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O 0 00000 oo o O

Based upon this future prediction (SA), what characteristics (educational specifica-
tions) must the school facilities of the future have in order to optimally house the
educational program?
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Probability of prediction “5B” (environmental concern) becoming widespread:
U] Highly probable. Will unquestionably occur. :
O Probable. A strong possibility that it will occur.
[J Somewhat probable.. A weak possibility that it will occur.
(] Somewhat improbable. A weak possibility that it will pot occur.
0 Improbable. A strong possibility that it will pot occur.
[J Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction "5B" will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
] O 0 00000 0o0oa0 O

Based upon this future prediction (5B), what characteristics (educational specifica-
tions) must the school facilities of the future have in order to optimally house the
educational program?

Probability of prediction “5C” (cultural awareness) becoming widespread:
UJ Highly probable. Will unquestionably occur.
U Probable. A strong possibility that it will occur.
U Somewhat probable. A weak possibility that it will occur.
(] Somewhat improbable. A weak possibility that it will pot occur.
U Improbable. A strong possibility that it will pot occur.
[ Highly improbable. Will unquestionably not occur.

Time: ,

The above future prediction "SC" will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
d O 0 00000 000 a

Based upon this future prediction (5C), what characteristics (educational specifica-
tions) must the school facilities of the future have in order to optimally house the
educational program?
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6) Distance learning, the live, two-way interaction of teachers and students at
different locations via satellites, television, computer or cable, will increase dramatically
in the future. Technology currently exists that makes distance learning a viable educa-
tional instruction tool. In the future, distance learning will encompass not only the rural
school, but will be used to bring a wide variety of experts and information into all class-
rooms, rural or urban.

Prediction: In the future, distance learning will be utilized more extensively and cre-
atively to bring learning experiences to all students.

Probability of the above future prediction becoming widespread:

[J Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[0 Somewhat improbable. A weak possibility that it will pot occur.
0 Improbable. A strong possibility that it will pot occur.

[ Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O OO0 O0OoO0ooo0o oo0a0o O

Based upon this future prediction, what characteristics (educational specifications)
must the school facilities of the future have in order to optimally house the
educational program?
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(7)  Children’s educational television is a cost-effective technology that is currently
being under-utilized. In 1987 the U.S. spent about $713 per capita on elementary and
secondary schools, in contrast to 12 cents per capita on programming for children’s
public television. Ten years of TV learning at the rate of one hour each weekday equals
two full school years, a considerable amount of learning time which could enrich a
child’s formative years. By bringing education into the homes, via television, parents can
become partners in enhancement of their children’s education.

Prediction: Children’s television programming will be expanded, including programs
targeting disadvantaged children and older students (junior and senior high age).

Probability of the above future prediction becoming widespread:

[J Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will pot occur.
[J Improbable. A strong possibility that it will got occur.

[ Highly improbable. Will unquestionably got occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O 00 00000 OO0 0 O

Based upon this future prediction, what characteristics (educational specifications)
must the school facilities of the future have in order to optimally house the
educational program?
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(8)  Future curriculum content must prepare students for a changed world. By 2000,
95% of all jobs will involve some time spent in generating, processing, retrieving, or
distributing information, in contrast to the 77% of jobs a decade ago. “By 2010, virtually
every job in the country will require some skill with information-processing technology.”

Prediction: Future curriculum content will rely heavily on the use of information pro-
cessing machines (including computers) to develop information processing skills in
students.

Probability of the above future prediction becoming widespread:

O Highly probable. Will unquestionably occur.

[ Probable. A strong possibility that it will occur.

O Somewhat probable. A weak possibility that it will occur.

[0 Somewhat improbable. A weak possibility that it will not occur.
O Improbable. A strong possibility that it will not occur.

O Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
0O OO0 O0Ooooo0o ooo 0O

Based upon this future prediction, what characteristics (educational specifications)
must the school facilities of the future have in order to optimally house the
educational program?
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o) Teacher credentialing as we now know it (academic degrees) will be eliminated.
The brightest and best people will be recruited for teaching, regardless of degree.

Prediction: Business and industry trained professionals will be utilized as classroom
teachers.

Probability of the above future prediction becoming widespread:

[J Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

(] Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will not occur.
O Improbable. A strong possibility that it will not occur.

[J Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 500 NEVER
O O o o0ooo0ooo0o 000 O

Based upon this future prediction, what characteristics (educational specifications)
must the school facilities of the future have in order to optimally house the
educational program?

‘ | 136
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10 The traditional elementary, jr. high/middle school, and high school grade
structure will be redefined, with the grades K-4 reorganized into a single unit known as
the “Basic School”. “Based upon a commitment to mastery learning, the basic school
asserts that all children regardless of advantage or disadvantage are capable of mastering
education, given time, resources and commitment. This concept of “mastery learning”
redefines education as “attaining a specified level of knowledge, rather than attendance in
school for a set number of years.” All students will be held accountable for mastery of
basic skills and core structures, with advancement to upper grades based upon this educa-
tional mastery. The new educational system would have a great diversity of settings,
methods, and technologies, with a Certificate of Capability replacing the high school
diploma and the current competitive scheme of grading (A,B,C,D,F). The reorganization
of the traditional school structure opens the door for a “middle school philosophy” with a
grades 5-8 middle school.

Prediction “10A”: In the future, grades K-4 will be organized into a single grade unit
called the “Basic School.”

Prediction “10B”: In the future, graduation and promotion between grade levels will be
based upon the mastery of educational concepts and not by age.

Probability of prediction “10A” (K-4 Basic School) becoming widespread:
O Highly probable. Will unquestionably occur.
O Probable. A strong possibility that it will occur.
O Somewhat probable. A weak possibility that it will occur.
O Somewhat improbable. A weak possibility that it will not occur.
O Improbable. A strong possibility that it will pot occur.
O Highly improbable. Will unquestionably not occur.

Time:

The above future prediction "10A" will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O 0 O0O0OO04g 0400 O

Based upon this future prediction (10A), what characteristics (educational
specifications) must the school facilities of the future have in order to optimally
house the educational program?
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Probability of prediction “10B” (Promotion by Mastery Learning) becoming wide-
spread:

[J Highly probable. Will unquestionably occur.

[ Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will pot occur.

[J Improbable. A strong possibility that it will pot occur.

] Highly improbable. Will unquestionably not occur.

Time:

The above future prediction "10B" will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O OO0 o000 o0oagad O

Based upon this future prediction (10B), what characteristics (educational
specifications) must the school facilities of the future have in order to optimally
house the educational program?

1398
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(11)  Parental interest in the quality of education is on the rise. Some parents have
become critical of their local neighborhood schools and have begun to investigate options
to this tradition, including private schools and magnet schools. Due to this public inter-
est, some state legislatures have passed bills permitting parents and students an option in
where students attend school. This option may mean an open-enrollment policy, a mag-
net school program, or tuition vouchers. The effect is the same, school districts will no
longer be determined by physical boundaries, but by the ability to attract students to
quality educational programs.

At risk students, often costly and troublesome to educate, may directly benefit
from one of these strategies, the tuition voucher. Some futurists predict that at risk
students will receive vouchers of larger monetary amount, thereby making them attractive
clients to schools.

Prediction “11A”: Magnet schools will become more common than the traditional
neighborhood school.

Prediction “11B”: The widespread use of the voucher system will allow any student the
opportunity to attend any school they wish, public or private.

Probability of prediction “11A” (magnet schools) becoming widespread
U Highly probable. Will unquestionably occur.
(] Probable. A strong possibility that it will occur.
[J Somewhat probable. A weak possibility that it will occur.
[J Somewhat improbable. A weak possibility that it will pot occur.
U Improbable. A strong possibility that it will pnot occur.
U Highly improbable. Will unquestionably pot occur.

Time: .

The above future prediction "11A" will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
0 O 0 00000 00 0o O

Based upon this future prediction (11A), what characteristics (educational
specifications) must the school facilities of the future have in order to optimally
house the educational program?

199
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Probability of prediction “11B” (tuition vouchers) becoming widespread
U Highly probable. Will unquestionably occur.
0 Probable. A strong possibility that it will occur.
[J Somewhat probable. A weak possibility that it will occur.
0. Somewhat improbable. A weak possibility that it will not occur.
[J Improbable. A strong possibility that it will pot occur.
O Highly improbable. Will unquestionably not occur.

Time:

The above future prediction "11B" will become widespread in how many years?
TODAY S5 10 15 20 25 30 35 40 45 50 NEVER
O O 0O 00 O 00 0 0 0O O

Based upon this future prediction (11B), what characteristics (educational
specifications) must the school facilities of the future have in order to optimally
house the educational program?
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(12) In 1989 over 31 states funded pre-kindergarten programs, quadrupling the
number of a decade previous. These programs are mainly part day services provided by
public school districts, for at risk four year olds.

On the private side of the coin, there is growing conviction that modem parents
need more help from society in bringing up their children. This has resulted in an in-
creasingly profitable private business, day care. Children enter private day care facilities
often before the age of one, even though studies have shown detrimental effects on
children this young (much of a child’s adult character is formed before age four; a grow-
ing body of evidence supports that long term emotional, intellectual and cultural damage
can result from infant full-time day care; the Center for Disease Control warns that day
care centers are dangerous sources of infections, especially since infant immune systems
are not fully effective until age four).

Prediction: The future cry is for affordable, quality day care programs, compatible with
parents values, accessible to all children; and providing care and education at one facility.

Probability of future prediction becoming widespread:
O Highly probable. Will unquestionably occur.
[J Probable. A strong possibility that it will occur.
0J Somewhat probable. A weak possibility that it will occur.
[J Somewhat improbable. A weak possibility that it will got occur.
[J Improbable. A strong possibility that it will gof occur.
[J Highly improbable. Will unquestionably got occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O 0 00000 0 g o O

Based upon this future prediction, what characteristics (educational specifications)
must the school facilities of the future have in order to optimally house the
educational program?
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13) The children of mothers addicted to alcohol and drugs, particularly

“crack™ cocaine, are currently entering our nations kindergartens and elementary schools.
Currently, eleven percent of all children born exhibit the physical and mental effects of
being born under the abuse of drugs. The effect of children being born to drug addicted
mothers is tremendous, children born with L.Q.s 10 to 19 points below the norm, emo-
tional instability, hyperactivity, and delayed development of hearing, speech, coordina-
tion, concept formation and practical reasoning. As these children reach school age and
enter the classroom, teachers will be confronted with a student population that displays
profound learning disabilities and maladaptive behavior disorders. In ten years, these
children will have reached the age of high school.

Prediction: The effects of children born to drug addicted mothers will cause educators to
alter the approach that they utilize in educating children. New definitions for achieve-
ment may result, and categories of special education may be expanded.

Probability of future prediction becoming widespread:
O Highly probable. Will unquestionably occur.
OJ Probable. A strong possibility that it will occur.
[J Somewhat probable. A weak possibility that it will occur.
[J Somewhat improbable. A weak possibility that it will got occur.
UJ Improbable. A strong possibility that it will got occur.
UJ Highly improbable. Will unquestionably ot occur.

Time:
The above future prediction will become widespread in how many years?
- TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O 0 00000 O0O0g o O

Based upon this future prediction, what characteristics (educational specifications)
must the school facilities of the future have in order to optimally house the
educational program?

Do
o
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(14)  In an effort to broaden and enrich the range of educational experiences in which a
student may partake, quality education will be made a community experience and a
community goal. Education will be considered a lifetime activity (prenatal to the grave)
with the ‘‘community” being both the teacher and the recipient.

Prediction: Schools will develop a “community of learning,” a support network for
students that includes mentors, parents, libraries, churches, youth groups, higher educa-
tion, and business.

Probability of future prediction becoming widespread:
U] Highly probable. Will unquestionably occur.
0 Probable. A strong possibility that it will occur.
[J Somewhat probable. A weak possibility that it will occur.
0 Somewhat improbable. A weak possibility that it will not occur.
0 Improbable. A strong possibility that it will pot occur.
[ Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
TODAY S5 10 15 20 25 30 35 40 45 50 NEVER
O O 0 00004 000 O

Based upon this future prediction, what characteristics (educational specifications)
must the school facilities of the future have in order to optimally house the
educational program?
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(15) The traditional notion of school day and year will be altered as the border

between schooling and other modes of leaming blur. This could indicate a change in
what we currently define as education, in that students could obtain mastery of educa-
tional principles at another time or place than the classroom. (This would greatly expand
the range of materials and mechanisms by which one could legitimately study).

Prediction: In the future, school children may gain mastery of certain educational con-
cepts outside of the traditional school building and school day.

Probability of future prediction becoming widespread:
(] Highly probable. Will unquestionably occur.
[J Probable. A strong possibility that it will occur.
[J Somewhat probable. A weak possibility that it will occur.
[J Somewhat improbable. A weak possibility that it will not occur.
[J Improbable. A strong possibility that it will pot occur.
0J Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O 0 00000 00ao O

Based upon this future prediction, what characteristics (educational specifications)
must the school facilities of the future have in order to optimally house the
educational program?
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(16) To some educational futurists, the changing of the traditional school day
and year will be expressed in longer school days and year, even year-round school.
(America now averages about 180 days of 6.5 hours of school per year, the Japanese
average 240 days of 8 hours.

Prediction: School districts will operate extended or year-round school programs.

Probability of future prediction becoming widespread:
[J Highly probable. Will unquestionably occur.
(] Probable. A strong possibility that it will occur.
[J Somewhat probable. A weak possibility that it will occur.
[J Somewhat improbable. A weak possibility that it will pot occur.
[J Improbable. A strong possibility that it will got occur.
] Highly improbable. Will unquestionably not occur.

Time: ~

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
| O 0 0DO0OO0OO0 Ogaag |

Based upon this future prediction, what characteristics (educational specifications)
must the school facilities of the future have in order to optimally house the
educational program?

N
O
)
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a7 School districts may restructure the traditional high school schedule.
Instead of having students change locations, subjects and activities seven to nine times
each day, they may be asked to to concentrate on one or two subjects at a time in an
extended "macroclass.” This will allow teachers to concentrate on the leaming of indi-
vidual students, which is a key to increased performance.

Prediction: The class schedule will include 2-3 hour blocks of time for extended studies,
instead of the current 50-55 minutes.

Probability of future prediction becoming widespread:
(] Highly probable. Will unquestionably occur.
O Probable. A strong possibility that it will occur.
OJ Somewhat probable. A weak possibility that it will occur.
(J Somewhat improbable. A weak possibility that it will ot occur.
U Improbable. A strong possibility that it will got occur.
U] Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O 0O 0 OO0 D000 O0OQg Qg g

Based upon this future prediction, what characteristics (educational specifications)
must the school facilities of the future have in order to optimally house the
educational program?
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(18) Society is growing in cultural heterogeneity. In the next twenty years the
white population will decline from the present 76% to 62% of the total population. Black
population will rise from 12% currently, to 15%. Hispanic population will rise from 8%
to 15%. Asian population in the U.S. will rise from 3% to 8%. By 2000, nearly one-third
of all school age children will be from minority groups.

The growing minority enrollment trend has two important implications: school
personnel may have to adapt their teaching methods to address the different values and
language abilities of minority children, and schools may become a more integral part of
the social service delivery system, in that minority children are three times more likely to
live in poverty than white children. Schools will need to ensure that minority children
start school prepared to learn by increasing access to quality pre- and post-natal health
care, by ensuring quality day care for all, and by doubling the participation in child
nutrition programs.

These minority children face three main adversaries: poverty, prejudice, and the
pre-conceived expectation that they will fail.

Prediction “18A”: Minority students will continue to become a greater percentage of the
total student population.

Prediction “18B”: School personnel will need to address the issue of diverse cultural
values and languages in their teaching methods and curriculum content.

Prediction “18C: School districts will begin health care and day care programs as a part
of their service offerings.

Probability of prediction “18A” (growing minority enrollment) becoming
widespread:

U] Highly probable. Will unquestionably occur.

U] Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will not occur.

[J Improbable. A strong possibility that it will pot occur.

U Highly improbable. Will unquestionably pot occur.

Time: .

The above future prediction "18A" will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O 00 00000 00a0 O

Based upon this future prediction, “18A” (growing minority enrollment) what
characteristics (educational specifications) must the school facilities of the future
have in order to optimally house the educational program?
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Probability of prediction “18B” (changes in curriculum and instruction because of
increased diversity of cultural values and languages) becoming widespread:

[J Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will pot occur.

[ Improbable. A strong possibility that it will not occur.

O Highly improbable. Will unquestionably not occur.

Time:

The above future prediction "18B" will become widespread in how many years?
TODAY 5§ 10 15 20 25 30 35 40 45 50 NEVER
O O 0 00000 000 O

Based upon prediction “18B” (curriculum and instructional changes), what charac-
teristics (educational specifications) must the school facilities of the future have in
order to optimally house the educational program?

Continued on next page. ..
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Probability of prediction “18C” (health care/day care) becoming widespread:
[ Highly probable. Will unquestionably occur.
[ Probable. A strong possibility that it will occur.
O Somewhat probable. A weak possibility that it will occur.
O Somewhat improbable. A weak possibility that it will not occur.
0 Improbable. A strong possibility that it will pot occur.
O Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction "18C" will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
a O 0O O0o0ooo0o 00020 a

Based upon prediction “18C” (health care/day care), what characteristics (educa-
tional specifications) must the school facilities of the future have in order to opti-
mally house the educational program?
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19 . Median class size will be reduced, from the current 17.8 students to 10
students.

Prediction: Median class size will be reduced, from the current 17.8 students to 10
students.

Probability of future prediction becoming widespread:
[J Highly probable. Will unquestionably occur.
O Probable. A strong possibility that it will occur.
(O Somewhat probable. A weak possibility that it will occur.
O Somewhat improbable. A weak possibility that it will pot occur.
O Improbable. A strong possibility that it will pot occur.
0 Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O OO0 OoooooOo ooao O

Based upon this future prednctnon, what characteristics (educational specifications)
must the school facilities of the future have in order to optimally house the
educational program?
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(20) As an expert in your field, you have additional knowledge and perceptions
about education in the future. On the next three pages, please list any educational futures
which you feel I have missed, and complete the information concerning probability, time
line, and impact on school facilities. Prediction #1:

Probability of future prediction becoming widespread:
[ Highly probable. Will unquestionably occur.
0 Probable. A strong possibility that it will occur.
" [J Somewhat probable. A weak possibility that it will occur.
[J Somewhat improbable. A weak possibility that it will pot occur.
[J Improbable. A strong possibility that it will ggt occur.
0J Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O 0 00000 OO0 0 (]

Based upon this future prediction, what characteristics (educational specifications)
must the school facilities of the future have in order to optimally house the
educational program?
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Prediction #2:

Probability of future prediction becoming widespread:
[J Highly probable. Will unquestionably occur.
[ Probable. A strong possibility that it will occur.
[J Somewhat probable. A weak possibility that it will occur.
[J Somewhat improbable. A weak possibility that it will not occur.
UJ Improbable. A strong possibility that it will pot occur.
[ Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction will become widespread in how many years?
TODAY S5 10 15 20 25 30 35 40 45 50 NEVER
O o0 00000 o000 C

Based upon this future prediction, what characteristics (educational specifications)
must the school facilities of the future have in order to optimally house the
educational program?
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Prediction #3;

Probability of future prediction becoming widespread:
UJ Highly probable. Will unquestionably occur.
O Probable. A strong possibility that it will occur.
O Somewhat probable. A weak possibility that it will occur.
0J Somewhat improbable. A weak possibility that it will not occur.
L Improbable. A strong possibility that it will not occur.
O Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O OO0 OO00O0OO0 0oag 0

Based upon this future prediction, what characteristics (educational specifications)
must the school facilities of the future have in order to optimally house the
educational program?

Your assistance in this endeavor has been
greatly appreciated. Thank you.
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1221A Seaton Hall
University of Nebraska-Lincoln
Lincoln, Nebraska 68588-0638
1-800-742-8800 Ext.3726

Dear Colleague:

The responses to the first round of questions concerning school futures and architecture were
extremely interesting and informative. I think you will agree. I have enclosed the group’s
responses to each prediction, giving the frequency distribution and mean years till the prediction
become widespread. I have also enclosed the written responses to each question concerning
impact on future school facilities.

I realize that as a professional, you are an extremely busy person, therefore I have attempted to
streamline the process of answering round two’s questions. On the following pages you will find
the predictions given to you in the first round along with means and frequency distributions for
years to widespread adoption and probability of the prediction coming true. This information is
for your own benefit and no further work will be done with this data.

Immediately following each prediction, you will find the group’s responses on the impact that
that prediction will have on future school architecture. Please read each response and then
perform one of the following options:

A) If after reading all responses, you feel that the prediction will still have no effect on
future school facilities then do nothing with that question, except fill in the time line as pever and

the probability as highly improbable.

B) If you feel that one of the responses given, clearly explains what you feel will be the
impact on school architecture, then gircle that one response, and at the bottom of the page fill in
timeline and probability information as you did in the previous round. Please circle only one

response.

C) If after reading all responses, you feel that there will be an effect on future school archi-
tecture, but that no single response clearly explains the effect, then please write what you feel the
effect will be in the blank provided. Please fill in timeline and probability information as you did
in the previous round.

A sample answer has been included on the next page. I thank you for your assistance in this
project. Your creativity, expertise and vision has greatly enhanced the success of this research.
Your participation has been very important and greatly appreciated. If you would like a copy of
the results of this research, please enclose your name and address on a slip of paper when you
return your survey.

Sincerely

Kelvin L. McMillin
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SAMPLE

Prediction: The public schools of this nation will educate all children of their district,
including those that are physically or mentally handicapped.

Probability of future prediction becoming widespread:
Erequency

1l Highly probable. Will ungquestionably occur.

3 Probable. A strong possibility that it will occur.

1l Somewhat probable. A weak possibility that it will occur.

0 Somewhat improbable. A weak possibility that it will pot occur.
0 Improbable. A strong possibility that it will pot occur.

0 Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
Mean= 3.0 years

Based upon this future prediction, what characteristics (educational specifications)
. must the school facilities of the future have in order to optimally house the educa-
tional program?

A. Future school buildings will have elevators and ramps instead of stairs, or all
school buildings will be built on one level thereby making it easier for handicapped
children to maneuver from classroom to classroom.

B. There will be specialized classrooms for mentally handicapped children away
from the general student classrooms.

C. Shower and toilet facilities will be changed so that students may have access if
they are in a wheel chair.

D. There will be only cosmetic changes to the school building, different types of
seating arrangements, etc.

E. School buildings will be three or more stories tall because of space limitations,
and stairs will be replaced by circular ramps from floor to floor (similar to the ramps in
parking garages).

F.
Other:
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How probable is the above selected characteristic of becoming widespread?
[J Highly probable. Will unquestionably occur.
[J Probable. A strong possibility that it will occur.
O Somewhat probable. A weak possibility that it will occur.
0] Somewhat improbable. A weak possibility that it will pot occur.
[ Improbable. A strong possibility that it will got occur.
O Highly improbable. Will unquestionably pot occur.

The above architectural characteristic will become widely accepted in how many
years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O OO0 00000 O OO O
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(1) Prediction: School districts will turn to private donations and foundations to supple-
ment appropriations from local, state and federal governments. These funds will not be
meant to replace government funds, but to enhance them.

Probability of future prediction becoming widespread:

Erequency

Highly probable. Will unquestionably occur.

Probable. A strong possibility that it will occur.

Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will pot occur.
Improbable. A strong possibility that it will not occur.

Highly improbable. Will unquestionably not occur.

POk

Time:
The above future prediction will become widespread in how many years?
Mean= 10.0 years

Based upon this-future prediction, what characteristics (educational specifications)
must the school facilities of the future have in order to optimally house the educa-
tional program?

A We certainly will need ramps and widened hallways to accommodate handi-
capped students in wheel chairs.

B. The facility should have great flexibility to accommodate community activity in
evenings and weekends.

C. We will see the construction of gymnasiums, biology labs, computer labs, etc.
with a plague outside that says “Industrial Technology Wing funded by Funded by
General Motors” or “The Parke-Davis Chemistry Lab” or some other company. The
facility will probably be of higher standard than usually funded by local property taxes.

D. School facilities may become joint ventures with community service organiza-
tions. Both the school and the community organization could pay for and operate the
facility. (i.e. a gymnasium located on the edge of the school building with doors opening
into the school and outside to the community. Between 8-3 the school operates it, be-
tween 3-12 the school closes its doors and the YMCA operates it.) Similar operations
could exist for library, cafeteria, pool, etc.

E. Other:
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How probable is the above selected characteristic of becoming widespread?
U Highly probable. Will unquestionably occur.
U Probable. A strong possibility that it will occur.
U Somewhat probable. A weak possibility that it will occur.
[J Somewhat improbable. A weak possibility that it will pot occur.
O Improbable. A strong possibility that it will pot occur.
U Highly improbable. Will unquestionably not occur.

The above architectural characteristic will become widely accepted in how many
years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
U OO0 00000 0o oo O
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(2) Prediction: Management and decision making authority will be transferred from the
superintendent’s office to the individual school building level.

Probability of future prediction becoming widespread:

0 Highly probable. Will unquestionably occur.

2 Probable. A strong possibility that it will occur.

2 Somewhat probable. A weak possibility that it will occur.

0 Somewhat improbable. A weak possibility that it will got occur.
0 Improbable. A strong possibility that it will 1ot occur.

0 Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
Mean= 22.5 years

Based upon this future prediction, what characteristics (educational specifications)
must the school facilities of the future have in order to optimally house the educa-
tional program?

A A meeting room (i.e. conference room) will be necessary.

B. Additional administrative staff at each local site could create site deficiencies in
space, additional staff could also create a need fo; more storage (record-data).

C. There will still be a need for central office spaces, but local school buildings will
also need expanded areas for computer, record storage, meetings, etc.,

D. Other:
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How probable is the above selected characteristic of becoming widespread?
[J Highly probable. Will unquestionably occur.
[J Probable. A strong possibility that it will occur.
[J Somewhat probable. A weak possibility that it will occur.
[J Somewhat improbable. A weak possibility that it will not occur.
U] Improbable. A strong possibility that it will got occur.
[J Highly improbable. Will unquestionably not occur.

The above architectural characteristic will become widely accepted in how many
years?
TODAY- 5 10 15 20 25 30 35 40 45 50 NEVER
0 oo o0ooo0o00 0 0a0 0
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(3) Prediction “3A”: Public Schools of the future will be called upon to educate not only
students from the traditional ages of 5-17, but also older, even retired, adults. This
expanded “adult education” role may include weekend or evening programs.

Probability of future prediction becoming widespread:

Erequency

Highly probable. Will unquestionably occur.

Probable. A strong possibility that it will occur.

Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will not occur.
Improbable. A strong possibility that it will pot occur.

Highly improbable. Will unquestionably pot occur.

(=N =N o) SN N

Time:
The above future prediction will become widespread in how many years?
Mean= 6.0 years

Based upon prediction “3A” (adult education), what characteristics (educational
specifications) must the school facilities of the future have in order to optimally
house the educational program?

A. Since most of this type of instruction will be occurring in the evening- an assump-
tion- most facilities will see no increase in space needs.

B. I believe our current high school facilities can fulfill these needs.
C. - We will see the introduction of a combined elementary/secondary/junior college
facility all under one roof- a K-14 program. The facility must meet the needs of all three

audiences.

D. Increased flexibility in school building layout and facility design. Should con-
sider large amount of parking space for evening and weekend adult programs.

E. Other:
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How probable is the above selected characteristic of becoming widespread?
L] Highly probable. Will unquestionably occur.
U] Probable. A strong possibility that it will occur.
) Somewhat probable. A weak possibility that it will occur.
0J Somewhat improbable. A weak possibility that it will pot occur.
O Improbable. A strong possibility that it will pof occur.
(] Highly improbable. Will unquestionably got occur.

The above architectural characteristic will become widely accepted in how many
years? :
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O 0 00000 0O OO0 O
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3. Prediction “3B”: In the future, schools will increasingly utilize volunteer workers, of
which may include older or retired adults.

Probability of future prediction becoming widespread:

Highly probable. Will unquestionably occur.

Probable. A strong possibility that it will occur.

Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will not occur.
Improbable. A strong possibility that it will pot occur.

Highly improbable. Will unquestionably pot occur.

Rk -~

Time:
The above future prediction will become widespread in how many years?
Mean= 5.0 years

Based upon prediction “3B” (volunteer assistance), what characteristics (educa-
tional specifications) must the school facilities of the future have in order to opti-
mally house the educational program?

A. Remedial classrooms could create a need for more space if this space is already at
capacity. The degree to which a school becomes involved in such a program will dictate
the need for more space. "

B. We may need more arts/crafts rooms, facilities for woodworking, “comfortable”
chairs would be great in libraries and sitting areas (for reading etc.)

C. Buildings will project more “openness” so that volunteers can come and go (also
if business persons and parents in the school): need areas for one-on-one and small group
dialogue/work with volunteers; need comfort stations/zones for volunteers- especially
senior citizens (lounges, rest rooms, etc.)

D. Other;
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How probable is the above selected characteristic of becoming widespread?
U] Highly probable. Will unquestionably occur.
0 Probable. A strong possibility that it will occur.
[J Somewhat probable. A weak possibility that it will occur.
[J Somewhat improbable. A weak possibility that it will pot occur.
[J Improbable. A strong possibility that it will pot occur.
[J Highly improbable. Will unquestionably pot occur.

The above architectural characteristic will become widely accepted in how many
years? :
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O 00 00000 o0 oo O
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(4) Prediction 2‘4A’;: Computer technology will become an integral part in the
diagnosis of student needs, the development of prescriptive instruction, and the monitor-
ing of student progress.

Probability of future prediction becoming widespread:
Erequency ‘

3 Highly probable. Will unquestionably occur.

1 Probable. A strong possibility that it will occur.

0 Somewhat probable. A weak possibility that it will occur.

0 Somewhat improbable. A weak possibility that it will not occur.
0 Improbable. A strong possibility that it will not occur.

0 Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction will become widespread in how many years?
Mean= 5.0 years

Based upon this future prediction (prediction “4A”), what characteristics (educa-
tional specifications) must the school facilities of the future have in order to opti-
mally house the educational program?

A. Space will be needed for a computer center in every classroom plus a computer
lab (or more) depending on the size (based upon number of potential students) of the
school.

B. Provide electrical and furniture systems that will be OK for computers in offices.

C. Guidance and counseling services would need to increase space to house com-
puter terminals, etc. This could mean a rather substantial increase in space needs.

D. Computer networks in school buildings will link counselors, regular classroom
teachers and remedial teachers. Regular classroom testing will be done on computers in
the classroom, with students and teachers knowing results instantaneously- deficiencies
will be noted by remedial teachers and appropriate work begun the next day-Counselors
will receive weekly updates via computer. Extensive change in’how we operate and in
electrical/communication system-little change in physical school structure.

E. Educational specifications should include quality computer stations optimally lo-
cated to maximize use by all students who need such. ‘

F. Other:
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How probable is the above selected characteristic of becoming widespread?
0J Highly probable. Will unquestionably occur.
O] Probable. ‘A strong possibility that it will ‘occur.
[J Somewhat probable. A weak possibility that it will occur.
[J Somewhat improbable. A weak possibility that it will pot occur.
OJ Improbable. A strong possibility that it will got occur.
[J Highly improbable. Will unquestionably pot occur.

The above architectural characteristic will become widely accepted in how many
years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
0 OO0 00000 O 00 0
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4. Prediction “4B”: The availability of a computer and modem in the classroom and
the office will allow students, teachers, and administrators to “network” with other
schools in the area and other data bases. Intra/Interschool communication will increase,
and electronic mail will receive more use than the memo or telephone

Probability of future prediction becoming widespread:

Erequency

Highly probable. Will unquestionably occur.

Probable. A strong possibility that it will occur.

Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will got occur.
Improbable. A strong possibility that it will pot occur.

Highly improbable. Will unquestionably pot occur.

| = oN o)) S} N

Time:
The above future prediction will become widespread in how many years?
Mean= 5.0 years

Based upon this future prediction (4B), what characteristics (educational specifica-
tions) must the school facilities of the future have in order to optimally house the
educational program?

A. More space for computers. A separate computer room for this type of activity.

B. A central room for a district wide “mainframe computer” will be needed. Prob-
ably located between principals office, guidance counselors, and media center. It could
provide record keeping for all areas, have access by all, including students calling in (via
modem) homework assignments at night.

C. Provide a room to locate “stational” computer of the database system.

D. A central area should be designed to accommodate this function, It might very
well become a part of the media center. Within the design, an increased number of
telephone lines will be needed.

E. Other:
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How probable is the above selected characteristic of becoming widespread?
(] Highly probable. Will unquestionably occur.
[J Probable. A strong possibility that it will occur.
(] Somewhat probable. A weak possibility that it will occur.
[J Somewhat improbable. A weak possibility that it will not occur.
UJ Improbable. A strong possibility that it will pot occur.
O Hi ghly improbable. Will unquestionably got occur.

The above architectural characteristic will become widely accepted in how many
years? '

TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O 0D 000000 00 o
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(5)  Prediction “SA”: Future curriculum content will seek to develop in students, an
appreciation for world peace. -

Probability of future prediction becoming widespread:

Erequency

Highly probable. Will unquestionably occur.

Probable. A strong possibility that it will occur.

Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will pot occur.
Improbable. A strong possibility that it will got occur.

Highly improbable. Will unquestionably not occur.

(= =} <} S)NY -]

Time:
The above future prediction will become widespread in how many years?
Mean= 6.25 years

Based upon this future prediction (5A), what characteristics (educational specifica-
tions) must the school facilities of the future have in order to optimally house the
educational program? '

A Ideally, this problem would be my top priority. I believe the issue can be ad-
dressed in current facilities. Two things have to happen first. The drug issue needs to
addressed more completely and teacher/student exchange programs need to be expanded.

B. Flexible areas dedicated to distance leamning will be needed. Needs may range

from individual quiet space to group space for interactive viewing and in class lab activi-
ties.

C. Other:
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How probable is the above selected characteristic of becoming widespread?
OJ Highly probable. Will unquestionably occur.
[ Probable. A strong possibility that it will occur.
[J Somewhat probable. A weak possibility that it will occur.
[J Somewhat improbable. A weak possibility that it will not occur.
[J Improbable. A strong possibility that it will not occur.
[J Highly improbable. Will unquestionably not occur.

The above architectural characteristic will become widely accepted in how many
years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O 0 00000 0O 00 O
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5 Prediction “5B”: Future curriculum content will seek to develop in students, a
sincere concem for the environment.

Probability of prediction “SB” (environmental concern) becoming widespread:

Probability of future prediction becoming widespread:
Erequency

1 Highly probable. Will unquestionably occur.

3 Probable. A strong possibility that it will occur.

0 Somewhat probable. A weak possibility that it will occur.

0 Somewhat improbable. A weak possibility that it will pot occur.
0 Improbable. A strong possibility that it will got occur.

0 Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction will become widespread in how many years?
Mean= 1.25 years

Based upon this future prediction (5B), what characteristics (educational specifica-
tions) must the school facilities of the future have in order to optimally house the
educational program?

A. We need facilities to collect, store items for recycling (a room for containers and
areas to organize materials for collection).

B. Provide lab space to simulate environmental problems for students

C. An increase in science and social science programs. A need will arise for more
space- especially in the service areas.

D. Other:
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How probable is the above selected characteristic of becoming widespread?
[J Highly probable. Will unquestionably occur.
[J Probable. A strong possibility that it will occur.
[J Somewhat probable. A weak possibility that it will occur.
[J Somewhat improbable. A weak possibility that it will pof occur.
[J Improbable. A strong possibility that it will not occur.
[J Highly improbable. Will unquestionably pot occur.

The above architectural characteristic will become widely accepted in how many

years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O 0O 00000 0 00 O
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(5) Prediction “SC;’: Future curriculum content will seck to develop in students, an
appreciation and understanding of the value of other cultures.

Probability of prediction “SC” (cultural awareness) becoming widespread:

Probability of future prediction becoming widespread:

Ercquency

Highly probable. Will unquestionably occur.

Probable. A strong possibility that it will occur.

Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will got occur.
Improbable. A strong possibility that it will pot occur.

Highly improbable. Will unquestionably not occur.

Lok

Time:
The above future prediction will become widespread in how many years?
Mean= 3.0 years

Based upon this future prediction (5C), what characteristics (educational specifica-
tions) must the school facilities of the future have in order to optimally house the
educational program?

A. I don’t believe we need a facility change- personnel are needed and offices for
them.
B. Flexible areas dedicated to distance learning will be needed. Needs may range

from individual quiet space to group space for interactive viewing and in class lab activi-
ties.

C. None if integrated into courses that exist. New curriculum offerings would,
however, staff and need for space, especially in language and social studies areas.

D. Provide poster space (on walls) in classrooms or school building to show pro-
grams of other cultures.

E. Other:
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How probable is the above selected characteristic of becoming widespread?
OJ Highly probable. Will unquestionably occur.
OJ Probable. A strong possibility that it will occur.
OJ Somewhat probable. A weak possibility that it will occur.
[J Somewhat improbable. A weak possibility that it will pot occur.
O Improbable. A strong possibility that it will pot occur.
U Highly improbable. Will unquestionably not occur.

The above architectural characteristic will become widely accepted in how many
years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O 0O 0 00O OO0 0o oag O
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(6)  Prediction: In the future, distance learning will be utilized more extensively and
creatively to bring learning experiences to all students.

Probability of future prediction becoming widespread:
Erequency

1 Highly probable. Will unquestionably occur.

4 Probable. A strong possibility that it will occur.

0 Somewhat probable. A weak possibility that it will occur.

Q0 Somewhat improbable. A weak possibility that it will got occur.
Q0 Improbable. A strong possibility that it will not occur.

0 Highly improbable. Will unquestionably pot occur.

Time:

. The above future prediction will become widespread in how many years?
Mean= 7.0 years

Based upon this future prediction, what characteristics (educational specifications)
must the school facilities of the future have in order to optimally house the educa-
tional program?

A. Providing “mail service” facility and tele-education equipment.

B. Flexible areas dedicated to distance learning will be needed. Needs may range
from individual quiet space to group space for interactive viewing and in class lab activi-
ties.

C. Curriculum offerings would increase in language, social studies etc. Additional
classroom space would be needed depending upon the type of courses offered and with
consideration to additional staff.

D. A place for telephones and media equipment will be needed.

E. Classrooms will need to be designed so that “distance learning” is not just “dis-
tance lecturing.”

F. Other:
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How probable is the above selected characteristic of becoming widespread?
[J Highly probable. Will unquestionably occur.
[J Probable. A strong possibility that it will occur.
(] Somewhat probable. A weak possibility that it will occur.
(] Somewhat improbable. A weak possibility that it will pot occur.
O Improbable. A strong possibility that it will pot occur.
O Highly improbable. Will unquestionably not occur.

The above architectural characteristic will become widely accepted in how many
years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O OO0 O0OO0O0O0OO0 0 OO O
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(7)  Prediction: Children’s television programming will be expanded, including
programs targeting disadvantaged children and older students (junior and senior high
age).

Probability of future prediction becoming widespread:
Erequency

0 Highly probable. Will unquestionably occur.

4 Probable. A strong possibility that it will occur.

0 Somewhat probable. A weak possibility that it will occur.

0 Somewhat improbable. A weak possibility that it will not occur.
0 Improbable. A strong possibility that it will pot occur.

0 Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction will become widespread in how many years?
Mean= 10.0 years :

Based upon this future prediction, what characteristics (educational specifications)
must the school facilities of the future have in order to optimally house the educa-
tional program?

A. Children’s educational television should not be introduced. Face-to-face interac-
tion is better.

B. Each school district, or group of school districts will operate a centralized televi-
sion studio of limited broadcast area. This set up would provide high school and college
students with hands-on opportunity in producing and broadcasting, give additional en-
richment to students in the afternoons who need it (I foresee the studio only broadcasting
afternoons for education, evenings for extracurricular and board meetings),

C. Learning lab will be needed to set up the television. It will need to be accesSible
to students in wheel chairs (very likely) so ramps would be appropriate also.

D. Other:

239



223

How probable is the above selected characteristic of becoming widespread?
U] Highly probable. Will unquestionably occur.
[ Probable. A strong possibility that it will occur.
[0 Somewhat probable. A weak possibility that it will occur.
[J Somewhat improbable. A weak possibility that it will pot occur.
[J Improbable. A strong possibility that it will pot occur.
[J Highly improbable. Will unquestionably pot occur.

The above architectural characteristic will become widely accepted in how many

years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O OO0 00000 0o o020 O
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(8) Prediction: Future curriculum content will rely heavily on the use of information
processing machines (including computers) to develop information processing skills in
students.

Probability of future prediction becoming widespread:
Erequency

4 Highly probable. Will unquestionably occur.

1 Probable. A strong possibility that it will occur.

0 Somewhat probable. A weak possibility that it will occur.

Q Somewhat improbable. A weak possibility that it will pot occur.
Q Improbable. A strong possibility that it will not occur.

0 Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
Mean= 12.0 years

Based upon this future prediction, what characteristics (educational specifications)
must the school facilities of the future have in order to optimally house the educa-
tional program?

A. Educational specifications should include quality computer stations optimally
located to maximize use by all students who need such. »

B. The regular classroom must be computerized. Probable result is the redesign of
student seating arrangements and chair styles so that a computer terminal is accessible to
every student or groups of 2-3 students.

C. Additional classroom space dictated by the particular participating program.

D. Provide adequate space for machines and equipment with easier access to the
facility.

E. Space available ill be necessary. Location( for equipment) needs to be centrally
located.

F. Other:
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How probable is the above selected characteristic of becoming widespread?
0J Highly probable. Will unquestionably occur.
{J Probable. A strong possibility that it will occur.
[J Somewhat probable. A weak possibility that it will occur.
[J Somewhat improbable. A weak possibility that it will pot occur.
J Improbable. A strong possibility that it will gof occur.
0J Highly improbable. Will unquestionably not occur.

The above architectural characteristic will become widely accepted in how many
years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O 00D 000 O0OD0O 0O Ooao O
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(9) Prediction: Business and industry trained professionals will be utilized as class-
room teachers.

Probability of future prediction becoming widespread:

Erequency

Highly probable. Will unquestionably occur.

Probable. A strong possibility that it will occur.

Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will pot occur.
Improbable. A strong possibility that it will pot occur.

Highly improbable. Will unquestionably not occur.

-

Time:
The above future prediction will become widespread in how many years?
Mean= 22.5 years

Based upon this future prediction, what characteristics (educational specifications)
must the school facilities of the future have in order to optimally house the educa-
tional program?

A I disagree with the concept. No matter how smart someone is, they still need
training in people skills and effective methods of teaching- if they are to teach long term.

B. Teaching learning space will be structured/furnished with areas that promote a
team approach between student and teacher. The team would need areas, usually within
the classroom for consultation, planning, self-testing, records management etc.

F. Other:
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How probable is the above selected characteristic of becoming widespread?
OJ Highly probable. Will unquestionably occur.
O Probable. A strong possibility that it will occur.
OJ Somewhat probable. A weak possibility that it will occur.
0 Somewhat improbable. A weak possibility that it will got occur.
U Improbable. A strong possibility that it will not occur.
U Highly improbable. Will unquestionably pot occur.

The above architectural characteristic will become widely accepted in how many
years?
TODAY S5 10 15 20 25 30 35 40 45 50 NEVER
g OO0 00000 o0 Ooao a
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(10) Prediction “10A”": In the future, grades K-4 will be organized into a single grade
unit called the “Basic School.”

Probability of future prediction becoming widespread:

E

Highly probable. Will unquestionably occur.

Probable. A strong possibility that it will occur.

Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will pot occur.
Improbable. A strong possibility that it will pot occur.

Highly improbable. Will unquestionably not occur.

crrrrWwee

Time:
The above future prediction will become widespread in how many years?
Mean= 18.75 years

Based upon this future prediction (10A), what characteristics (educational specifica-
tions) must the school facilities of the future have in order to optimally house the
educational program?

A. Facilities would in many cases need to be remodeled and in some cases new
spaces made available.

B. I believe it will be a long time before fifth graders will be included in the middle
schools. Actually, the K-5, 6-8, 9-12 concept seems to work well in our district. If this
change occurs, however, more buildings will be needed.

C. Flexible teaching/learning spaces will be a necessary item.

D. Other:
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How probable is the above selected characteristic of becoming widespread?
OJ Highly probable. Will unquestionably occur.
O Probable. A strong possibility that it will occur.
O Somewhat probable. A weak possibility that it will occur.
O Somewhat improbable. A weak possibility that it will got occur.
[J Improbable. A strong possibility that it will got occur.
[J Highly improbable. Will unquestionably got occur.

The above architectural characteristic will become widely accepted in how many
years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
) U0 00000 g oo O
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(10) Prediction “10B”: In the future, graduation and promotion between grade levels |
will be based upon the mastery of educational concepts and not by age.

Probability of future prediction becoming widespread:
Erequency

1 Highly probable. Will unquestionably occur.

2 Probable. A strong possibility that it will occur.

2 Somewhat probable. A weak possibility that it will occur.

0 Somewhat improbable. A weak possibility that it will not occur.
0 Improbable. A strong possibility that it will pot occur.

0 Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
Mean= 15.0 years

Based upon this future prediction (10 B), what characteristics (educational specifi-
cations) must the school facilities of the future have in order to optimally house the
educational program?

A Mastery learning is important but will be less of a reality until other social prob-
lems are solved ( i.e. broken families, drugs, abuse). We will need more facilities for
child care before we can predict facilities for this.

B. This could be accomplished through curricular “centers” or pods (such as an
English pod, science pod, etc.) within each pod would be several teachers who would

provide small group instruction. If a child masters a certain area, he moves to the next
section of his pod.

C. Mastery leamning will have no effect on facilities.

D. Other:

‘ 2477
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How probable is the above selected characteristic of becoming widespread?
[J Highly probable. Will unquestionably occur.
(] Probable. A strong possibility that it will occur.
[] Somewhat probable. A weak possibility that it will occur.
[J Somewhat improbable. A weak possibility that it will not occur.
[J Improbable. A strong possibility that it will pot occur.
[J Highly improbable. Will unquestionably not occur.

The above architectural characteristic will become widely accepted in how many
years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O] OO0 00000 0 00 O]
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(11)  Prediction “11A”: Magnet schools will become more common than the tradi-
tional neighborhood school.

Probability of future prediction becoming widespread:

:

Highly probable. Will unquestionably occur.

Probable. A strong possibility that it will occur.

Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will ot occur.
Improbable. A strong possibility that it will pot occur.

Highly improbable. Will unquestionably pot occur.

PRRROOWLN

Time:
The above future prediction will become widespread in how many years?
Mean= 5.0 years

Based upon this future prediction (11A), what characteristics (educational specifica-
tions) must the school facilities of the future have in order to optimally house the
educational program?

A. Increase in facility space to increase to accommodate increase in enrollment.

B. Magnet schools will require the design of more leamning labs and work areas
designed for hands-on experiences such as woodworking areas, music rooms, etc.

C. Public transportation systems and even dormitories will need to be considered.

D. Other:
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How probable is the above selected characteristic of becoming widespread?

[J Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will not occur.

0 Improbable. A strong possibility that it will pot occur.

(] Highly improbable. Will unquestionably not occur.

The above architectural characteristic will become widely accepted in how many
years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
d 0O 0 00000 40 OO0 d
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(11) Prediction “11B”: The widespread use of the voucher system will allow any
student the opportunity to attend any school they wish, public or private.

Probability of future prediction becoming widespread:

Erequency

Highly probable. Will unquestionably occur.

Probable. A strong possibility that it will occur.

Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will got occur.
Improbable. A strong possibility that it will pot occur.

Highly improbable. Will unquestionably not occur.

(=) =f ol = SN

Time:
The above future prediction will become widespread in how many years?
Mean= 7.0 years :

Based upon this future prediction (11B), what characteristics (educational specifica-
tions) must the school facilities of the future have in order to optimally house the
educational program?

A The better systems will need increased space in all areas due to increased enroll-
ment.

B. Planning of a school facility will require considering available transportation
systems.

C. The reason I see this as being less probable is because private schools aren’t
interested in fulfilling all student needs. When a student has a problem with learning,
they send them back to the public schools. What happens then creates elite schools.

D. Other:

2591
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How probable is the above selected characteristic of becoming widespread?

U] Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[ Somewhat probable. A weak possibility that it will occur.

[ Somewhat improbable. A weak possibility that it will pot occur.

0J Improbable. A strong possibility that it will ot occur.

(] Highly improbable. Will unquestionably ot occur.

The above architectural characteristic will become widely accepted in how many
years?
TODAY S5 10 15 20 25 30 35 40 45 50 NEVER
] o 0D000O0O o aga0n ]
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(12) Prediction: The future cry is for affordable, quality day care programs,
compatible with parents values, accessible to all children; and providing care and educa-
tion at one facility.

Probability of future prediction becoming widespread:

Frequency

Highly probable. Will unquestionably occur.

Probable. A strong possibility that it will occur.

Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will not occur.
Improbable. A strong possibility that it will not occur.

Highly improbable. Will unquestionably not occur.

0I0 IO IO I —

Time:
The above future prediction will become widespread in how many years?
Mean= 6.0 years

Based upon this future prediction, what characteristics (educational specifications)
must the school facilities of the future have in order to optimally house the educa- -
tional program?

A. Expansion in the elementary area.

B. Small classrooms for day care programs. Planning day care centers with small
size in mind.

C. Child care centers will become part of most. We have already started a “Latch
Key” program. It will expand and there will be a need for more space to house them,
storage for their materials (food, etc.) refrigeration facilities, etc.

D. It seems clear that tomorrows schools will be day and health care providers.
Facility needs would include small medical/dental clinic possibly on a part-time basis, a
small area for day care with facilities appropriately sized for pre-schooler’s physical and
intellectual needs, and the facility must be accessible from 5:30 AM to 7:00 PM.

E. Schools in some communities can renovate existing facilities, some must build
additions. They must accommodate various levels of child care from a developmental
approach.

F. Other;
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. How probable is the above selected characteristic of becoming widespread?
[J Highly probable. Will unquestionably occur.
[J Probable. A strong possibility that it will occur.
[0 Somewhat probable. A weak possibility that it will occur.
[J Somewhat improbable. A weak possibility that it will not occur.
O Improbable. A strong possibility that it will not occur.
[ Highly improbable. Will unquestionably pot occur.

The above architectural characteristic will become widely accepted in how many
years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O 0 O0D00OO0 0O 00 O
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(13) Prediction: The effects of children born to drug addicted mothers will
cause educators to alter the approach that they utilize in educating children. New defini-
tions for achievement may result, and categories of special education may be expanded.

Probability of future prediction becoming widespread:

E

Highly probable. Will unquestionably occur.

Probable. A strong possibility that it will occur.

Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will not occur.
Improbable. A strong possibility that it will got occur.

Highly improbable. Will unquestionably not occur.

(=N o) <) L) ) P

Time:
~ The above future prediction will become widespread in how many years?
Mean= 3.0 years

A. We need more classrooms to house these student or to provide resource assistance
or places for “time outs” because they frequently interfere with the learning of other
students. We already have such students.

B. More remedial space as well as in the special education program area.
C. This is happening already, however, is it widespread? This phenomenon means
increased demands on special education facilities. It also implicates a need for flexibility

where the students are mainstreamed.

D. Other:

2995



How probable is the above selected characteristic of becoming widespread?
] Highly probable. Will unquestionably occur.
[J Probable. A strong possibility that it will occur.
OJ Somewhat probable. A weak possibility that it will occur.
[J Somewhat improbable. A weak possibility that it will pot occur.
[ Improbable. A strong possibility that it will pot occur.
0] Highly improbable. Will unquestionably pot occur.

The above architectural characteristic will become widely accepted in how many
years? :
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O 0 00000 0o 0Oa0 O

206
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(14) Prediction: Schools will develop a “community of learning,” a support net-
work for students that inCludes mentors, parents, libraries, churches, youth groups, higher
education, and business.

Probability of future prediction becoming widespread:

Frequency

Highly probable. Will unquestionably occur.

Probable. A strong possibility that it will occur.

Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will got occur.
Improbable. A strong possibility that it will pot occur.

Highly improbable. Will unquestionably pot occur.

Lok

Time:
The above future prediction will become widespread in how many years?
Mean= 9.0 years

Based upon this future prediction, what characteristics (educational specifications)
must the school facilities of the future have in order to optimally house the educa-
tional program?

A. Contact areas where the “community of learning” can meet in the school with
students- on an individual basis or with groups of varying sizes.

B. Greater utilization of available space, probably minor additional space needed.

C. Provide facility for more evening/weekend programs. Open school facility seven
days a week, run by volunteers and school employees.

D. The suppon network is a strong possibility. However, it really shouldn’t change
the structure. Simply we need to make better use of the buildings we have- to incorporate
these support systems.

E. Other:
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How probable is the above selected characteristic of becoming widespread?
(] Highly probable. Will unquestionably occur.
[J Probable. A strong possibility that it will occur.
[J Somewhat probable. A weak possibility that it will occur.
[0 Somewhat improbable. A weak possibility that it will not occur.
(] Improbable. A strong possibility that it will pot occur.
] Highly improbable. Will unquestionably pot occur.

The above architectural characteristic will become widely accepted in how many
years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
ad o0 00000 0 o0oao ad
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(15) Prediction: In the future, school children may gain mastery of certain
educational concepts outside of the traditional school building and school day.

Probability of future prediction becoming widespread:

Erequency

Highly probable. Will unquestionably occur.

Probable. A strong possibility that it will occur.

Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will pot occur.
Improbable. A strong possibility that it will got occur.

Highly improbable. Will unquestionably not occur.

(R ol ol SN SN o

Time:
The above future prediction will become widespread in how many years?
Mean= 20.0 years

Based upon this future prediction, what characteristics (educational specifications)
must the school facilities of the future have in order to optimally house the educa-
tional program?

A School facilities could operate comfortably and safely, providing optimal learning
opportunities day or night and year round. In some areas for example this means air
conditioning where it does not exist presently. It also means lighting, structures and
parking that are conducive to safe and secure transport and work. This would accommo-
date more interface between student and society in school.

B. I believe this can be done through our business partnerships with schools without
building changes. Example: we have two business partners (HyVee and American
Charter) HyVee provides visits to their store and they send representatives to teach retail
concepts when students study economics. American charter sends representatives to
teach money counting, how to balance checkbooks, etc.

C. Other:
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How probable is the above selected characteristic of becoming widespread?

O Highly probable. Will unquestionably occur.

O Probable. A strong possibility that it will occur.

0] Somewhat probable. A weak possibility that it will occur.

O Somewhat improbable. A weak possibility that it will pot occur.

O Improbable. A strong possibility that it will got occur.

(J Highly improbable. Will unquestionably not occur.

The above architectural characteristic will become widely accepted in how many
years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O OO0 OO0 0o0Oo0O 0 00 OJ
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(16) Prediction: School districts will operate extended or year-round school
programs.

Prbbability of future prediction becoming widespreadf
Frequency

1 Highly probable. Will unquestionably occur.

4 Probable. A strong possibility that it will occur.

0 Somewhat probable. A weak possibility that it will occur.

0 Somewhat improbable. A weak possibility that it will not occur.
0 Improbable. A strong possibility that it will not occur.

0 Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
Mean= 20.0 years

Based upon this future prediction, what characteristics (educational specifications)
must the school facilities of the future have in order to optimally house the educa-
tional program?

A School facilities could operate comfortably and safely, providing optimal learning
opportunities day or night and year round. In some areas for example this means air
conditioning where it does not exist presently. It also means lighting, structures and
parking that are conducive to safe and secure transport and work. This would accommo-
date more interface between student and society in school.

B. Probably not an expanded space need but a greater need for adequate maintenance
and preventive maintenance.

C. Air-conditioning will be needed in areas that are hot in the summer (currently
there is no school during the hottest months).

D. Other:
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How probable is the above selected characteristic of becoming widespread?
[ Highly probable. Will unquestionably occur.
[ Probable. A strong possibility that it will occur.
[J Somewhat probable. A weak possibility that it will occur.
[J Somewhat improbable. A weak possibility that it will not occur.
O Improbable. A strong possibility that it will pot occur.
0J Highly improbable. Will unquestionably pot occur.

The above architectural characteristic will become widely accepted in how many
years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O 0 00000 0o Ooa0 O
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a7 Prediction: The class schedule will include 2-3 hour blocks of time for
extended studies, instead of the current 50-55 minutes.

Probability of future prediction becoming widespread:

Frequency

Highly probable. Will unquestionably occur.

Probable. A strong possibility that it will occur.

Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will not occur.
Improbable. A strong possibility that it will pot occur.

Highly improbable. Will unquestionably not occur.

= S} S} =) =

Time: )
The above future prediction will become widespread in how many years?
Mean= 20.0 years

Based upon this future prediction, what characteristics (educational specifications)
must the school facilities of the future have in order to optimally house the educa-
tional program?

A. I believe this is a long time away, but it does have possibilities. I believe the
structure changes would include easy accessibility to libraries, computer labs, quiet study
rooms for compilation of data

B. Flexible space to accommodate changing numbers within macroclasses, a variety
of teaching-learning activities and instructional technologies (e.g. cooperative learning
with small discussion groups, project teams, €tc.)

C. Other:

BESTCOPY AVAILABLE
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How probable is the above selected characteristic of becoming widespread?

[ Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

(J Somewhat improbable. A weak possibility that it will pot occur.

[ Improbable. A strong possibility that it will pot occur.

(] Highly improbable. Will unquestionably not occur.

The above architectural characteristic will become widely accepted in how many

years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O OO0 00000 0 0O0A0 O
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(18) Prediction “18A”: Minority students will continue to become a greater
percentage of the total student population.

Probability of future prediction becoming widespread:
Erequency

3 Highly probable. Will unquestionably occur.

2 Probable. A strong possibility that it will occur.

0 Somewhat probable. A weak possibility that it will occur.

0 Somewhat improbable. A weak possibility that it will pot occur.
0 Improbable. A strong possibility that it will pgt occur.

0 Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction will become widespread in how many years?
Mean= 12.5 years

Based upon prediction “18A” (growing minority enrollment), what characteristics
(educational specifications) must the school facilities of the future have in order to
optimally house the educational program?

A. We already have an increased number and it keeps growing. In bordering states

such as Texas, Florida and California the numbers are overwhelming. Education as a
Second Language (ESL) teachers and classrooms are needed.

B. Other:

BEST COPY AVAILABLE
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How probable is the above selected characteristic of becoming widespread?

(J Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

OJ Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will pot occur.

U Improbable. A strong possibility that it will ot occur.

U] Highly improbable. Will unquestionably pot occur.

The above architectural characteristic will become widely accepted in how many
years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O OO0 OO0OO0O0o0O4g o oao |
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(18) Prediction “18B”: School personnel will need to address the issue of diverse
cultural values and languages in their teaching methods and curriculum content.

Probability of future prediction becoming widespread:
Erequency

3 Highly probable. Will unquestionably occur.

2 Probable. A strong possibility that it will occur.

0 Somewhat probable. A weak possibility that it will occur.

0 Somewhat improbable. A weak possibility that it will got occur.
0 Improbable. A strong possibility that it will pot occur.

0 Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction will become widespread in how many years?
Mean= 8.0 years

Based upon prediction “18B” (curriculum and instructional changes), what charac-
teristics (educational specifications) must the school facilities of the future have in
order to optimally house the educational program?

A. We will require learning labs (and educators to facilitate them) for students to go
for extra assistance.

B. Additional space needs in language-social studies areas.

C. We will need foreign language teaching facilities with audio and visual equip-
ment.

D. Other:

2677
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How probable is the above selected characteristic of becoming widespread?

[J Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

O Somewhat improbable. A weak possibility that it will pof occur.

[J Improbable. A strong possibility that it will got occur.

0J Highly improbable. Will unquestionably pot occur.

The above architectural characteristic will become widely accepted in how many
years?
TODAY S5 10 15 20 25 30 35 40 45 50 NEVER
O O 0 00000 0O Oaa0 O
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Prediction “18C”: School districts will begin health care and day care programs as a part
of their service offerings.
Based upon prediction “18B” (curriculum and instructional changes), what charac-
teristics (educational specifications) must the school facilities of the future have in
order to optimally house the educational program?

Probability of future prediction becoming widespread:

Frequency

Highly probable. Will unquestionably occur.

Probable. A strong possibility that it will occur.

Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will pot occur.
Improbable, A strong possibility that it will not occur.

Highly improbable. Will unquestionably pot occur.

SASASAA

Time:
The above future prediction will become widespread in how many years?
Mean= 9.0 years

Based upon prediction “18C” (health care/day care), what characteristics (educa-
tional specifications) must the school facilities of the future have in order to opti-
mally house the educational program?

A Increase in Health-Nurse areas. Additional areas for day care and the elementary
areas.

B. Integrate health care and day care facility to the elementary school facility.

C. In some instances, contingent on the constellation of community services avail-
able schools may serve as a one-stop point-of-entry to social services for the family. (e.g.
a mall concept).

D. Health/Child care facilities are essential. One area that is needed is a REST area.
When children are finished with the school day and go to “Latch Key” they continue
movement activities. There is no place for children to relax quietly. Some children
arrive at “Latch Key” at 6:30 AM and aren’t picked up until 6:00 PM. They need a quiet
place to nap/rest/slow down.

E. One-stop social services as a point of entry for the family: “place” that promotes a

sense of belonging to pregnant teens; facilities that provide child day care, and promote
optimum parenting education for teen parents (both mothers and fathers.

F. Other:
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How probable is the above selected characteristic of becoming widespread?
(] Highly probable. Will unquestionably occur.
] Probable. A strong possibility that it will occur.
[J Somewhat probable. A weak possibility that it will occur.
[J Somewhat improbable. A weak possibility that it will pot occur.
[J Improbable. A strong possibility that it will pot occur.
U] Highly improbable. Will unquestionably pot occur.

The above architectural characteristic will become widely accepted in how many
years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O 0 0O 0000 0o 0a30 O
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(19) Prediction: Median class size will be reduced, from the current 17.8
students to 10 students.

Probability of future prediction becoming widespread:

Erequency

Highly probable. Will unquestionably occur.

Probable. A strong possibility that it will occur.

Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will pot occur.
Improbable. A strong possibility that it will pot occur.

Highly improbable. Will unquestionably pot occur.

(= =l o ol

Time:
The above future prediction will become widespread in how many years?
Mean= 6.6 years

Based upon this future prediction, what characteristics (educational specifications)
must the school facilities of the future have in order to optimally house the educa-
tional program?

A. Reduction in space needed in both specialized areas as well as general classroom
areas.
B. Increased flexibility of classroom size. .

C. Where this can occur, flexible teaching-learning areas would be very helpful.
These would facilitate a variety of cooperative learning approaches.

D. Because the needs of these students are so great much individual attention/help is
needed. This added assistance also requires more classrooms to house these students in
smaller classes. The facilities may have to be clustered with primary labs in the center of
primary classrooms and intermediate labs in the center of intermediate classroom areas.

E. Other:
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How probable is the above selected characteristic of becoming widespread?

0] Highly probable. Will unquestionably occur.

0 Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will pot occur.

U Improbable. A strong possibility that it will got occur.

[J Highly improbable. Will unquestionably not occur.

The above architectural characteristic will become widely accepted in how many
~ years?

TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O 0 00000 0o 00 O
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(20) As an expert in your field, you have additional knowledge and perceptions
about education in the futuré. Please list any educational futures which you feel I have
missed, and complete the information concerning probability, time line, and impact on
school facilities.

Prediction #1:
Within five years the number of handicapped children will increase considerably.

Based upon this future prediction, what characteristics (educational specifications)
must the school facilities of the future have in order to optimally house the educa-
tional program?

A Because we will have more handicapped students and students in wheel chairs,
one story buildings will be necessary or current buildings with more than one story will
need elevators. ,

B. Other

How probable is the above selected characteristic of becoming widespread?
O Highly probable. Will unquestionably occur.
O Probable. A strong possibility that it will occur.
[J Somewhat probable. A weak possibility that it will occur.
[J Somewhat improbable. A weak possibility that it will pot occur.
[J Improbable. A strong possibility that it will got occur.
[J Highly improbable. Will unquestionably not occur.

The above architectural characteristic will become widely accepted in how many
years?
TODAY S5 10 15 20 25 30 35 40 45 50 NEVER
O O 0 000000 o Ooaog O
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Prediction #2: :
Gifted and talented needs will be addressed more adequately.
Based upon this future prediction, what characteristics (educational specifications)
must the school facilities of the future have in order to optimally house the educa-
tional program?

A. Provisions need to be made/allowed for students to do independent study. This
will require space, computers, media resources, etc.

B. Other:

How probable is the above selected characteristic of becoming widespread?
[J Highly probable. Will unquestionably occur.
O Probable. A strong possibility that it will occur.
[J Somewhat probable. A weak possibility that it will occur.
[J Somewhat improbable. A weak possibility that it will pot occur.
[J Improbable. A strong possibility that it will pot occur.
[J Highly improbable. Will unquestionably not occur.

The above architectural characteristic will become widely accepted in how many
years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
0 OO0 00000 0 4aga00 O
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Prediction #3:
Shared learning/staff between districts and within district boundaries.

Based upon this future prediction, what characteristics (educational specifications)
must the school facilities of the future have in order to optimally house the educa-

tional program?
A. Larger learning areas for involved schools.
B. Other,

How probable is the above selected characteristic of becoming widespread?
O Highly probable. Will unquestionably occur.
O Probable. A strong possibility that it will occur.
0 Somewhat probable. A weak possibility that it will occur.
O Somewhat improbable. A weak possibility that it will not occur.
[ Improbable. A strong possibility that it will pot occur.
[J Highly improbable. Will unquestionably not occur.

The above architectural characteristic will become widely accepted in how many
years? '
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O o0 0oooO oo o 00 O




259
Prediction #4: :
More playground space will be demanded to increase outdoor activities instead of
air-conditioning facility.
Based upon this future prediction, what characteristics (educational specifications)
must the school facilities of the future have in order to optimally house the educa-
tional program?

A. Other,

How probable is the above selected characteristic of becoming widespread?
U] Highly probable. Will unquestionably occur.
U] Probable. A strong possibility that it will occur.
0] Somewhat probable. A weak possibility that it will occur.
[J Somewhat improbable. A weak possibility that it will pot occur.
0 Improbable. A strong possibility that it will not occur.
[J Highly improbable. Will unquestionably pot occur.

The above architectural characteristic will become widely accepted in how many
years? '
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
d 0O 0 00000 0 Ogao g
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Prediction #5:
Landscaping will be done inside of the facility as a means for students to appreciate
nature. ’

Based upon this future prediction, what characteristics (educational specifications)
must the school facilities of the future have in order to optimally house the educa-
tional program?

A. Other

How probable is the above selected characteristic of becoming widespread?
[J Highly probable. Will unquestionably occur.
[ Probable. A strong possibility that it will occur.
[J Somewhat probable. A weak possibility that it will occur.
[J Somewhat improbable. A weak possibility that it will pot occur.
UJ Improbable. A strong possibility that it will pot occur.
[ Highly improbable. Will unquestionably pot occur.

The above architectural characteristic will become widely accepted in how many
years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O OO0 0ODO0ODODOO0ODO0 oo O

Your assistance in this endeavor
has been greatly appreciated.
Thank you.
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October 1, 1992

Name

Organization

Street

City, State, Zip Code

Dear Name:

In many of the elementary and secondary schools across this nation, school boards and adminis-
trators are wrestling with a perplexing problem, how to educate students in facilities that are
structurally sound but that are quickly becoming inadequate to house the educational programs of
today’s changed curriculum. School facilities designed and constructed only twenty years ago
were adequate to house then existing enrollments, but changes in school offerings such as educa-
tion for the handicapped, disadvantaged, gifted, and computer technology, have precipitated the
remodeling and overcrowding of today’s school buildings.

American architect Louis Sullivan once stated, that “form ever follows function,” a principle that
asserts that the design of a building must logically be based upon the activity housed within it. In
the case of school facilities, the form of the school building is static throughout the forty to ninety
year lifespan of the building, however, the function of education often changes dramatically
during this same time period. Due to evolving school programs and services, the lengthy
lifespan of the typical school building, and the substantial fiscal commitment required from the
community for temodeling or new construction, school structures must be designed with future
function and form in mind.

In an effort to generate a clearer picture of future educational programs and thus a better percep-
tion of future school facility architecture, 1 have developed a Delphi study involving this nation’s
reputationally elite futurists, architects and educators. The Delphi study was chosen as the
appropriate research methodology for this investigation because it permits experts from different
disciplines and locations to interact anonymously on a problem without face-to-face interaction.
In a recent series of questionnaires to journal editors, your name was nominated repeatedly as a
professional with expertise and interest in educational, social, technological, or architectural
futures. Based upon this reputational nomination, I am asking for your participation in my study.

This Delphi study is two-part and involves a series of five iterative questionnaires, with feedback
after each questionnaire. Due to the comprehensive nature of this study, I am asking for your
participation in only the first two rounds of questionnaires (Part A of the study). The purpose of
these two questionnaires is to generate consensus as to the impact of the social and technological
. future on K-12 educational programs. The second half (Part B of the study), a series of three
questionnaires, will examine the impact of these educational programs on future educational
architecture. The second half of the study will involve a different but similar reputational sample
group. Selection to Part A or Part B of the study was random.
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The first questionnaire gives a scries of predictions on educational futures and asks you to rate
each prediction as to the probability of occurrence and years to widespread acceptance. Each
participant will be given the opportunity to add predictions to the questionnaire. In the second
questionnaire, you will be given group feedback (mean and frequency distribution) from the first
questionnaire along with any new predictions generated by the first round questionnaire. Taking
into consideration the statistical feedback and any new predictions, you will be asked to re-
respond to the questionnaire. Returning the second questionnaire would complete your obligation
to the study.

I hope you will join me in this study by returning the enclosed white response sheet prior to
October 30th. The first questionnaires will be mailed out on November 1st, with the second
round of questionnaires targeted for December 1st. Your creativity, expertise and vision could
greatly enhance the success of this study, therefore, your participation is very important and
would be greatly appreciated.

Sincerely,

Kelvin L. McMillin

Enc.
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Name
Organization -
Street
City, State, Zip Code

Dear Name:

As a member of a reputationally elite group, I am asking for your participation in a
research study of the social and technological future of K-12 education. Your obligation -
to this study would be to complete two iterative questionnaires on the probability of
predicted educational futures occurring.

The questionnaires will be distributed on November 1st and December 1st, and will
include qualitative and quantitative data from the first survey as feedback prior to an-
swering the second survey. Care has been taken to ensure the anonymity of each respon-
dent. The only personal information recorded will be summative and involve the primary
occupation of the respondents.

Your creativity, expertise and vision could greatly enhance the success of this study,
therefore, your participation would be greatly appreciated. Please return this response
sheet prior to October 30, 1992. I thank you for your time and consideration in this
matter.

Sincerely,

Kelvin L. McMillin

[1 Yes, I will participate in this study of
the social and technological future of
education.

[] No, I will not participate in this study of

the social and technological future of
education.

281



Social and Technological

Futures for Education

Round One

New Franklin R-1 School District

"A Recognized School of Excellence"
United States Department of Education

November 1992

« 2862

265



266

November 1, 1992

Dear Colleague:

In many of the elementary and secondary schools across this nation, school boards and
administrators are wrestling with a perplexing problem, how to educate students in facilities
that are structurally sound but that are quickly becoming inadequate to house the educational
programs of today’s changed curriculum. School facilities designed and constructed only
twenty years ago were adequate to house then existing enrollments, but changes in school
offerings such as education for the handicapped, disadvantaged, gifted, and computer tech-
nology, have precipitated the remodeling and programmatic overcrowding of today’s school
facilities. '

Due to the lengthy lifespan of the typical school building, the increasingly changing school
curriculum and the substantial fiscal commitment required from the community for remodel-
ing or new construction, school structures must be designed with the future of education in
mind. Therefore, in order to design a school facility which will appropriately match future
school offerings, architects, educators and futurists must first develop a clearer perception of
the social, technological and educational needs of future school students.

The following pages represent a collection of social, technological and educational forecasts
which may have an impact on future school programs. In order to develop the clearest
perception of their accuracy, I am asking you to read each of these, consisting of a scenario
and prediction, then rate each prediction as to the probability of occurrence and the number of
years to widespread acceptance (if ever). A sample prediction from seventeen years ago has
been included on the next page. Mean and frequency distribution of these ratings will be
included as feedback for the second (final) round of this survey.

This collection of scenarios and pfedictions by no means represents the definitive list of
social, technological or educational forecasts. Therefore, at the end of this survey is a section
where you may make additions of new scenarios and predictions based upon your expertise
and vision. These additional forecasts will be consolidated with new forecasts from other
respondents and added to the second round of the survey for you to rate.

Your participation in this survey will be two dimensional. By adding forecasts you help to
generate new ideas for the group, and by rating each prediction you assist in developing
group consensus. The identity of all respondents will remain anonymous to the others.

L4
I hope that you find this survey short, enjoyable and informative. Your participation, exper-
tise and vision will greatly enhance its success. Please return this survey in the enclosed
postage paid envelope by November 20, 1992.

Sincerely,

Kelvin L. McMillin
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SAMPLE

Sample Scenario: Section 504 of the Rehabilitation Act of 1973.

No otherwise qualified handicapped individual in the United States . . . shall solely by
reason of his handicap, be excluded from participation in, or be denied the benefits of, or
be subjected to discrimination under any program or activity receiving Federal financial
assistance. . .

Education for All Handicapped Children Act of 1975. .

States receiving federal financial assistance must identify handicapped children and
provide a “free appropriate public education which emphasizes special education and
related services designed to meet their unique needs.”

Sample Prediction: The public schools of this nation will educate all children of their
district, including those that are physically or mentally handicapped.

Probability of the above prediction becoming widespread:

OJ Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

O Somewhat improbable. A weak possibility that it will pot occur.
O Improbable. A strong possibility that it will pot occur.

UJ Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O 0 00000 000 O
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Scenario #1: Social demand for education will increase while public expenditure for
education will continue to be restricted. Government role will remain limited, but more
federal funds may be spent in “matching” local efforts to finance educational innovations
and research. Programs that enhance the basic curriculum may be financed through
alternative means such as foundations.

Prediction #1: School districts will turn to private donations and foundations to
supplement appropriations from local, state and federal govemnments. These funds will
not be meant to replace government funds, but to enhance them.

Probability of the above prediction becoming widespread:

O Highly probable. Will unquestionably occur.

O Probable. A strong possibility that it will occur.

[0 Somewhat probable. A weak possibility that it will occur.

[0 Somewhat improbable. A weak possibility that it will pot occur.
[J Improbable. A strong possibility that it will not occur.

[J Highly improbable. Will unquestionably ot occur.

Time:
The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O OO000O0O0o0o00a0o O
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Scenario #2: The U.S. population will continue to grow older as the median age of the
population continues to rise. The aging of the “baby boomers”, and advances in health
care, nutrition and life-style will result in an increase of the proportion of middle aged
and older adults in the U.S. population (age 35 and older). These older, mature adults
will look to their local schools for continued, personal education and as classroom
volunteers.

Prediction #2: Public Schools of the future will be called upon to educate not only
students from the traditional ages of 5-17, but also older, even retired, adults. This
expanded “adult education” role may include weekend or evening programs.

Probability of the above prediction becoming widespread:

Ol Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

0 Somewhat improbable. A weak possibility that it will pot occur.
O Improbable. A strong possibility that it will pot occur.

[J Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O 000000 oO0agaog ]
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Scenario #3: The U.S. population will increasingly be made up of minority groups. The
U.S. population growth will become increasingly dependent upon legal and illegal
immigration. Within a decade, one in every three students will come from a minority
background. At some point in the future, the "majority" population will be made up of
groups of "minorities”. Today's majority white population will become tomorrow's
minority.

Prediction #3: Future curriculum content will address the issue of diverse cultural
values and languages. School personnel will utilize teaching strategies that stress
appreciation, understanding and the value of other cultures.

Probability of the above prediction becoming widespread:

0J Highly probable. Will unquestionably occur.

O Probable. A strong possibility that it will occur.

[0 Somewhat probable. A weak possibility that it will occur.

[0 Somewhat improbable. A weak possibility that it will pof occur.
O Improbable. A strong possibility that it will pot occur.

O Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O 000000 00a0 O
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Scenario #4: The growth of an urban, minority underclass is likely to occur as the birth
rate among families with less than a $10,000 yearly income will double that of families
with a $30,000 or more yearly income. Single parent households continue to be the
fastest growing family unit, particularly households headed by male single parents.
Immigration is now America's greatest source of population growth.

Prediction #4: A greater proportion of tomorrow’s students will enter school with one
or more "strikes” against them. These "strikes” may include poverty or lower family
income, a single parent household, or a minority heritage with parents of a below-
average educational level.

Probability of the above prediction becoming widespread:

0 Highly probable. Will unquestionably occur.

0J Probable. A strong possibility that it will occur.

0J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will pot occur.
0J Improbable. A strong possibility that it will pot occur.

0J Highly improbable. Will unquestionably not occur.

Time:
The above future prediction will become widespread-in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O 000000 OO 0o g

288



272

Scenario #5: The number of households in America continues to grow at a faster rate
than does the population. The greatest growth in population is occurring in single
income, single parent families making less than $10,000 per year. This growth is
approaching twice that of double income families making $30,000 or more per year. As
poorer families get larger, wealthier families get smaller. One result of this economic
and birth inequality is that smaller, wealthier families will be more financially able to
afford the newer technologies as they are developed

Prediction #5: Economic differences between double income families and single parent
families will increase. One result of this economic inequality will be the development of
technological haves and have nots in society.

Probability of the above prediction becoming widespread:

0J Highly probable. Will unquestionably occur.

0] Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will not occur.
[J Improbable. A strong possibility that it will not occur.

[J Highly improbable. Will unquestionably nof occur.

Time: _
The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
0 0 0 00000 0oao 0
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Scenario #6: Social service agencies are becoming increasingly understaffed, under
funded and over run by the size of the population requesting services. In an effort to
streamline state expenditures and reduce duplicated services, some school districts are
expanding their services to include health and minor medical care (particularly pre-natal),
before and after school child care, early childhood day care programs, and extended
counseling duties to include graduate job placement and counseling.

Prediction #6: School districts will become social service centers for their communities.
Their services will include health and medical care, affordable day care, and job
placement.

Probability of the above prediction becoming widespread:

O Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

(0 Somewhat improbable. A weak possibility that it will pot occur.
0J Improbable. A strong possibility that it will pot occur.

O Highly improbable. Will unquestionably not occur.

Time:
The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
d O 0 00000 oo Qo d
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Scenario #7: With the break up of the Soviet Union and the unification of Germany, the
need for economic strength will far out weigh the need for military mxght. Moving into
the next century, the world economy will be based around three major trading blocs and
their trade, economic and diplomatic links. These trading blocs are: Japan and the
Pacific Rim, the United States and a unified Europe. Two of the fastest developing
industries in these blocs are information technology and biological engmecrmg

Prediction #7: Economic rather than military strength will determine tomorrow’s
superpowers, and global leadership in science and technology will determine economic
strength.

Probability of the above prediction becoming widespread:

UJ Highly probable. Will unquestionably occur.

0J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will pot occur.
0] Improbable. A strong possibility that it will not occur.

[J Highly improbable. Will unquestionably not occur.

Time: -

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O 000000 0ooadg O
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Scenario #8: As technology becomes more advanced and access to personalized
information becomes easier to get, the role of the home may change. Some services
which will become more home-based thorough technology are: banking, shopping,
minor medical (through two-way video and electronic monitoring), education and work
(where service sector workers will process information at home and transmit it
electronically to the workplace).

Prediction #8: Information technology will blur the barrier between work, school and
home, resulting in an indeterminate work/school day.

Probability of the above prediction becoming widespread:

O Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

OJ Somewhat improbable. A weak possibility that it will pot occur.
O Improbable. A strong possibility that it will pot occur.

0 Highly improbable. Will unquestionably not occur.

Time: ,
The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O 000000 oo o O
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Scenario #9: By the year-1995, U.S. schools are predicted to be short 700,000 qualified
teachers, and by the year 2000 the number of new graduates in education is expected to

satisfy only 60% of the new hire demand. By as early as 1995, most states are expected

to implement alternative routes to teacher certification as one solution to these shortages,
particularly in science.

Prediction #9: School districts will increasingly utilize business and industry trained
professionals as classroom teachers. :

Probability of the above prediction becoming widespread:

[J Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[ Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will ot occur.
[ Improbable. A strong possibility that it will got occur.

[J Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O 0 00000 0o g 0
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Scenario #10: The agrarian based society is gone. The industrial/manufacturing based
society is declining. The prime resources of the future are information and knowledge.
Advances in computer technology and micro electronics has led to an explosion in the
information processing ability of companies and individuals. This information based
economy will prize human intelligence as a major resource, information tailored to the
individual as the primary output, and biotechnology as the primary science.

Prediction #10: The United States will continue to move from an industrial based
economy to an information based economy where human intelligence, specialized
information processing and biological engineering are the key components.

Probability of the above prediction becoming widespread:

(] Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

O Somewhat improbable. A weak possibility that it will got occur.
O Improbable. A strong possibility that it will not occur.

O Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O OO0 00 0O D0OO0O 000 O

10
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Scenario #11; Within the next twenty years, many corporations are expected to trim
their management hierarchies to half of their current levels. These corporations will be
moving towards a more efficient management style of "networking", where lower level
employees will operate more independently with increased decision-making
responsibilities. Some operations previously handled "in- house” will be networked via
technology to specialists outside or across the corporation. Small firms providing highly
specialized services will fill in the gaps left by these restructured large firms.

Prediction #11: Through computer technology and networking, small companies will be
able to compete successfully with large firms. Networks or management teams will
replace management hierarchies in most corporations.

Probability of the above prediction becoming widespread:

O Highly probable. Will unquestionably occur.

O Probable. A strong possibility that it will occur.

0 Somewhat probable. A weak possibility that it will occur.

0 Somewhat improbable. A weak possibility that it will not occur.
O Improbable. A strong possibility that it will not occur.

00 Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O OO 00000 o0odaoDo O

11
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Scenario #12: Interactive distance learning, the live two-way interactive use of video
technology, will expand the resources of many school systems to include teachers and
classrooms of neighboring or far-away districts. Students in one classroom may see and
hear teachers/classrooms from other districts and vice-versa. The sharing of resources
(teachers) via two-way interactive television will expand the specialized and higher
order course offerings of many school districts, particularly small or rural districts.

Prediction #12: Distance learning will be used more extensively to bring quality,
comprehensive learning experiences to all students.

Probability of the above prediction becoming widespread:

O Highly probable. Will unquestionably occur.
[J Probable. A strong possibility that it will occur.
- [J Somewhat probable. A weak possibility that it will occur.
OJ Somewhat improbable. A weak possibility that it will pot occur.
[J Improbable. A strong possibility that it will pot occur.
0] Highly improbable. Will unquestionably not occur.

Time:
The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O 0 00000 000 |

12
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Scenario #13: In a recent Roper Organization poll, AIDS, crime and drug abuse were
the issues listed about which Americans were the most concerned. One of these, drug
abuse, has many educators worried. Children born to mothers who are drug users,
particularly the drug "crack”, are more likely to be born with physical impairments than
are children of non-drug using mothers, and are several times more likely to be socially,
emotionally or intellectually delayed. These children, which will often exhibit multiple
disorders, will have special educational needs.

Prediction #13: The problems exhibited by children born to drug addicted mothers will
cause educators to alter the approaches they utilize in educating children. New
definitions for achievement may result and categories of special education may be
expanded.

Probability of the above prediction becoming widespread:

O Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

0] Somewhat probable. A weak possibility that it will occur.

OJ Somewhat improbable. A weak possibility that it will pot occur.
O Improbable. A strong possibility that it will nof occur.

O Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction will become widespread in how many years?
TODAY S5 10 15 20 25 30 35 40 45 50 NEVER
O O 0 00 000 ogaag O

13
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Scenario #14: In the future the organizational structure of schools will be called into
question. Time-based promotion, age-graded classrooms and Carnégie units will be seen
as a less efficient educational structure. The needs of individual students will be seen as
more important than traditional grouping practices.

Prediction #14: In the future, promotion between grade levels and graduation will be
based upon the individual mastery of educational concepts and not by age. Students will
be expected to exhibit mastery of pre-specified outcomes prior to promotion or
graduation. '

Probability of the above prediction becoming widespread:

[J Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

0O Somewhat probable. A weak possibility that it will occur.

0O Somewhat improbable. A weak possibility that it will not occur.
{J Improbable. A strong possibility that it will not occur.

[J Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 4 45 50 NEVER
O O 0 00000 000 O

14
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Scenario #15: Dissatisfaction with the quality of education obtained in the traditional
neighborhood school, has led many parents to pursue alternative means of educating
their children. :

Prediction #15: There will be a rise in the percentage of students enrolled in alternative
schooling programs. These programs will include year-round classrooms, magnet
schools in the arts and sciences, home schooling, and the use of the voucher system
(which will allow any student the opportunity to attend the school of their choice, public
or private).

Probability of the above prediction becoming widespread:

[J Highly probable. Will unquestionably occur.

O Probable. A strong possibility that it will occur.

[0 Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will ot occur.
[J Improbable. A strong possibility that it will not occur.

[J Highly improbable. Will unquestionably ot occur.

Time:
The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O 0 00 000 00a0 O

15
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Scenario #16: With the break up of the Soviet Union and the unification of Germany,
the need for economic strength will far out weigh the need for military might. Moving
into the next century, the world economy will be based around three major trading blocs
and their trade, economic and diplomatic links. These trading blocs are: Japan and the
pacific Rim, the United States and a unified Europe. U.S. exports to Europe and the
Pacific Rim will become critical to the economic health of the United States.

Prediction #16: There will be a continued movement toward a globalization of
economic markets, communications and finance with an increased foreign ownership of
U.S. industries and increased U.S. exports to foreign countries.

Probability of the above prediction becoming widespread:

(] Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

0] Somewhat probable. A weak possibility that it will occur.

0 Somewhat improbable. A weak possibility that it will pot occur.
O Improbable. A strong possibility that it will pot occur.

[J Highly improbable. Will unquestionably pof occur.

Time: .

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O 0 00000 O0oogao O

16
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Scenario #17: Advancements in computer hardware and software have made the
educational use of computers more viable. Software developers have made significant
progress in diagnosing individual student educational needs, matching appropriate
educational instruction to these needs and tracking student progress.

Prediction #17: Computer technology will become an integral part in the diagnosis of
student needs, the development of prescriptive instruction, and the monitoring of student
progress. '

Probability of the above prediction becoming widespread:

[J Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will not occur.
[J Improbable. A strong possibility that it will pot occur.

[J Highly improbable. Will unquestionably not occur.

Time:
The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O 0O 00 000 000 O

17
ERIC 301




285

Scenario #18: There is a growing mismatch between the literacy level (vocabulary,
reading and writing skills) of high school graduates and the competencies required by the
jobs available. By the year 2000, three-fourths of new work force entrants will be
qualified for only 40% of the jobs available. As a result, many industries are asking
schools to produce graduates that can not only read and write but also have competencies
in problem solving, communications and computers.

Prediction #18: Businesses will increasingly demand greater technical skills of high
school graduates in problem solving, communications and computer literacy.

Probability of the above prediction becoming widespread:

(] Highly probable. Will unquestionably occur.

(] Probable. A strong possibility that it will occur.

[] Somewhat probable. A weak possibility that it will occur.

(] Somewhat improbable. A weak possibility that it will pot occur.
(] Improbable. A strong possibility that it will not occur.

(] Highly improbable. Will unquestionably ot occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O 0 00000 00 a0 O

® 302
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Scenario #19: Large scale employers are increasingly seeing the need to teach remedial
and/or specialized occupational skills to their employees. U.S. employers spend $210
billion annually on training of the national work force, an increase of over 70% between
1985 and 1988. Also rising is the number of companies sponsoring English educational
programs to immigrant workers. By the year 2000, it is predicted that immigrants will
fill more than one-fifth of all new jobs in the United States.

Prediction #19: Over half of all large companies (10,000+ workers) will offer some
means of formal or informal education for their employees by the year 2000.

Probability of the above prediction becoming widespread:

[0 Highly probable. Will unquestionably occur.

O Probable. A strong possibility that it will occur.

[0 Somewhat probable. A weak possibility that it will occur.

[0 Somewhat improbable. A weak possibility that it will pot occur.
O Improbable. A strong possibility that it will not occur.

[J Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O 0O 00 000 000 O

15303
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Scenario #20: Social and environmental issues are increasingly becoming public
concerns. Issues such as drugs, AIDS, the "greenhouse effect”, and destruction of the
rainforest are becoming a focus of national and international policy.

Prediction #20: There will be an increase in public attention to social and
environmental issues.

Probability of the above prediction becoming widespread:

[J Highly probable. Will unquestionably occur.

O Probable. A strong possibility that it will occur.

0 Somewhat probable. A weak possibility that it will occur.

0O Somewhat improbable. A weak possibility that it will ot occur.
[J Improbable. A strong possibility that it will pot occur.

[J Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O OO0 00 o000 000 O

20 304
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As an expert in your field, you have additional knowledge and perceptions about
the future. Please list any social, technological or educational futures which you feel
have been omitted, and complete the information concerning probability and years
to widespread use.

New Scenario #1:

New Prediction #1:

Probability of the above prediction becoming widespread:

O] Highly probable. Will unquestionably occur.

[ Probable. A strong possibility that it will occur.

[0 Somewhat probable. A weak possibility that it will occur.

0 Somewhat improbable. A weak possibility that it will not occur.
[J Improbable. A strong possibility that it will pot occur.

[] Highly improbable. Will unquestionably not occur.

Time:
The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O 000000 0030 O

-2
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New Scenario #2:

New Prediction #2:

Probability of the above prediction becoming widespread:

(J Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

0 Somewhat improbable. A weak possibility that it will got occur.
(] Improbable. A strong possibility that it will not occur.

0] Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O 0000000 o0O0o0ag g

2 306
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New Scenario #3:

New Prediction #3:

Probability of the above prediction becoming widespread:

[J Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will not occur.
[J Improbable. A strong possibility that it will pot occur.

[J Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O o0 o0 o000 O0a0aadad O

23
307
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New Scenario #4:

New Prediction #4:

Probability of the above prediction becoming widespread:

[J Highly probable. Will unquestionably occur.

[ Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will not occur.
[J Improbable. A strong possibility that it will pot occur.

[J Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O 0 00000 0400 O

24
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New Scenario #5:

New Prediction #5:

Probability of the above prediction becoming widespread:

[J Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[0 Somewhat improbable. A weak possibility that it will pot occur.
[J Improbable. A strong possibility that it will pot occur.

[J Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O 000000 o0oa00a4a O

Please return this survey by

November 20, 1992.

Your participation, vision and expertise
has greatly enhanced its success.

Thank you.

o | 25
3n9
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December 1, 1992

Dear Colleague:

I would like to thank you for your generous participation in the first round survey on
social and technological futures for education. The results of this first round have been
included in this, the second (and final), round of the survey.

You may note that this survey is rather lengthy, twenty original forecasts and twenty-four
new forecasts. The number of new forecasts from the participants (thirty-two) far
exceeded the expectation. Therefore, I have atempted to reduce the number of forecasts
by combining those of similar meaning. In combining forecasts, I have tried to "honor
the original intent” of the author. I hope I have been successful.

In those new forecasts which were not combined, I have tried to use the original words of
the authors. Changes were made only when the addition of a word or two helped to
clarify or make a forecast more readable. The original words of the authors were used to
preserve the uniqueness of each forecast.

I have made three minor changes in this survey. The first was to change the term
"prediction” (as in Prediction #1) to a more accurate term, "forecast”. The second change
was in forecast #19, where the words "by the year 2000” have been changed to "in the
future”. The third change involves forecast #15, where the use of the voucher system has
been removed and placed by itself in a later scenario. I hope these changes will make the
survey more clear for you. .

Many of you wrote notes in the borders or bottom of your responses. I would like to
thank you for these additions. These notes will make valuable additions to this research
as all responses will be analyzed using both quantitative and qualitative measures.

On each of the following pages you will see the same format. The top of each page lists a
scenario and a forecast. The middle portion of each page gives first round feedback on
that forecast using frequency distribution and mean. In the lower section of each page I
ask for you to please re-respond to the forecast giving probability and years to
widespread use.

I'hope you will find this survey enjoyable and informative. The addition of new forecasts
to the survey has helped in the identification of possible futures effecting education. Your
response to each of these forecasts will help to generate consensus as to their probability.
As always, your participation, expertise and vision has greatly enhanced the success of
this project. Please return this survey in the enclosed postage paid envelope by

December 30, 1992,

Sincerely,

Kelvin L. McMillin
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Scenario #1: Social demand for education will increase while public expenditure for
education will continue to be restricted. Government role will remain limited, but more
federal funds may be spent in “matching” local efforts to finance educational innovations
and research. Programs that enhance the basic curriculum may be financed through
alternative means such as foundations.

Forecast #1: School districts will turn to private donations and foundations to
supplement appropriations from local, state and federal governments. These funds will
not be meant to replace government funds, but to enhance them.

Probability of the above forecast becoming widespread:

F Distribution of R 1One R
8 Highly probable. Will unquestionably occur.
7_ _Probable. A strong possibility that it will occur.
3 Somewhat probable. A weak possibility that it will occur.
1 Somewhat improbable. A weak possibility that it will not occur.
1 _Improbable. A strong possibility that it will pot occur.
—Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 5.6 years

F Distributi (R lQ R
Years: TODAY 5 10 20 25 30 35 40 45 50 NEVER

Responses:486DDDDDDDD2

Please rerate the probability of the above forecast becoming widespread:

[J Highly probable. Will unquestionably occur.

O Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

(] Somewhat improbable. A weak possibility that it will not occur.
[J Improbable. A strong possibility that it will pot occur.

[J Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
o OO0 oo oo0oo0o oo 0O
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Scenario #2: The U.S.-population will continue to grow older as the median age of the
population continues to rise. The aging of the “baby boomers”, and advances in health
care, nutrition and life-style will result in an increase of the proportion of middle aged
and older adults in the U.S. population (age 35 and older). These older, mature adults
will look to their local schools for continued, personal education and as classroom
volunteers.

Forecast #2: Public Schools of the future will be called upon to educate not only
students from the traditional ages of 5-17, but also older, even retired, adults. This
expanded “adult education” role may include weekend or evening programs.

Probability of the above forecast becoming widespread:

F Distribution of R 1One R
8 __ Highly probable. Will unquestionably occur.
10 _Probable. A strong possibility that it will occur.
2___Somewhat probable. A weak possibility that it will occur.
—_Somewhat improbable. A weak possibility that it will pot occur.
——Improbable. A strong possibility that it will pot occur.
—_Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 6.3 years

F Distributi (R 1One R
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER

Responses: 5 7 6 2 00 0O 0O O O O O 0O

Please rerate the probability of the above forecast becoming widespread:

[J Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will pot occur.
" [J Improbable. A strong possibility that it will pot occur.

[J Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O 00 00000 aogoa0o O

2
314
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Scenario #3: The U.S. population will increasingly reflect minority groups. The U.S.

population growth will become increasingly dependent upon legal and illegal

immigration. Within a decade, one in every three students will come from a minority
background. At some point in the future, the "majority” population will consist of groups
of "minorities”". Today's majority white population will become tomorrow's minority.

Forecast #3: Future curriculum content will address the issue of diverse cultural values
and languages. School personnel will utilize teaching strategies that stress appreciation,

understanding and the value of other cultures.

Probability of the above forecast becoming widespread:

F Distributi (R 1 One R
11 Highly probable. Will unquestionably occur.
6 __ Probable. A strong possibility that it will occur.
1___Somewhat probable. A weak possibility that it will occur.
— Somewhat improbable. A weak possibility that it will pot occur.
—Improbable. A strong possibility that it will not occur.
—Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 6.6 years
F Distribution of Round One R

Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER

Responses: 3 7 7 1 O 0 0 0 0 0O 0O

O

Please rerate the probability of the above forecast becoming widespread:

[J Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[0 Somewhat improbable. A weak possibility that it will not occur.
[J Improbable. A strong possibility that it will not occur.

[J Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O 00 00000 004 O

315
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Scenario #4: The growth of an urban, minofity underclass is likely to occur as the birth
rate among families with less than a $10,000 yearly income will double that of families

with a $30,000 or more yearly income. Single parent households continue to be the
fastest growing family unit, particularly households headed by male single parents.
Immigration is now America's greatest source of population growth.

Forecast #4: A greater proportion of tomorrow’s students will enter school with one or

more "strikes" against them. These "strikes” may include poverty or lower family
income, a single parent houschold, or a minority heritage with parents of a below-
average educational level.

Probability of the above forecast becoming widespread:

14 _Highly probable. Will unquestionably occur.

4 __Probable. A strong possibility that it will occur.

Somewhat probable. A weak possibility that it will occur.

1 ___Somewhat improbable. A weak possibility that it will pot occur.
——Improbable. A strong possibility that it will ot occur.
—Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 3.3 years

NSES

Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: 9 6 3 OO 0O 00O OO0 g 1

Please rerate the probability of the above forecast becoming widespread:

O Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

O Somewhat improbable. A weak possibility that it will pot occur.
[J Improbable. A strong possibility that it will pot occur.

0 Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
0O 00 00 000 OO0 0 O

4
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Scenario #5: The number of households in America continues to grow at a faster rate
than does the population. The greatest growth in population is occurring in single
income, single parent families making less than $10,000 per year. This growth is
approaching twice that of double income families making $30,000 or more per year. As
poorer families get larger, wealthier families get smaller. One result of this economic
and birth inequality is that smaller, wealthier families will be more financially able to
afford the newer technologies as they are developed

Forecast #5: Economic differences between double income families and single parent
families will increase. One result of this economic inequality will be the development of
technological haves and have nots in society.

Probability of the above forecast becoming widespread:

F Distribution of R 10ne R
8 __ Highly probable. Will unquestionably occur.
9___Probable. A strong possibility that it will occur.
2 Somewhat probable. A weak possibility that it will occur.
—Somewhat improbable. A weak possibility that it will not occur.
—Improbable. A strong possibility that it will got occur.
—_Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 4.7 years

F Distribution of Round One R
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER

Responses: 7 6 ¢ OO O O O OO O 0O

Please rerate the probability of the above forecast becoming widespread:

[J Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will ot occur.
-0 Improbable. A strong possibility that it will not occur.

[J Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
o 0o oooboo o0ooo 0O

5
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Scenario #6: Social service agencies are becoming increasingly understaffed, under
funded and over run by the size of the population requesting services. In an effort to
streamline state expenditures and reduce duplicated services, some school districts are
expanding their services to include health and minor medical care (particularly pre-
natal), before and after school child care, early childhood day care programs, and
extended counseling duties to include job placement and adult counseling.

Forecast #6: School districts will become social service centers for their communities.
Their services will include health and medical care, affordable day care and job
placement. ’

Probability of the above forecast becoming widespread:

F Distribution of Round One R
4 Highly probable. Will unquestionably occur.
11 __Probable. A strong possibility that it will occur.
3____Somewhat probable. A weak possibility that it will occur.
1____Somewhat improbable. A weak possibility that it will pot occur.
—_Improbable. A strong possibility that it will pot occur.
—Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 9.4 years
F Distribution of Round One R

Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: 0 4 9 2 1 0O O O 0O O O 1

Please rerate the probability of the above forecast becoming widespread:

[J Highly probable. Will unquestionably occur.

O Probable. A strong possibility that it will occur.

0 Somewhat probable. A weak possibility that it will occur.

0 Somewhat improbable. A weak possibility that it will pot occur.
[J Improbable. A strong possibility that it will got occur.

O Highly improbable. Will unquestionably got occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O 00 OO0 OO0 Oo0a0o O

6
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Scenario #7: With the break up of the Soviet Union and the unification of Germany, the
need for economic strength will far out weigh the need for military might. Moving into
the next century, the world economy will be based around three major trading blocs and
their trade, economic and diplomatic links. These trading blocs are Japan and the Pacific
Rim, the United States and a unified Europe. Two of the fastest developing industries in
these blocs are information technology and biological engineering.

Forecast #7: Economic rather than military strength will determine tomorrow’s
superpowers, and global leadership in science and technology will determine economic
strength.

Probability of the above forecast becoming widespread:
F Distribution of R 1 One R

10 ___Highly probable. Will unquestionably occur.

8 Probable. A strong possibility that it will occur.
Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will pot occur.
—_Improbable. A strong possibility that it will pot occur.
—Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 5.0 years

F Distribution of R 1 One R
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER

Responses: 6 7 4 1 00 00 O0O0O0O 0O

Please rerate the probability of the above forecast becoming widespread:

(] Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will not occur. -
O Improbable. A strong possibility that it will not occur.

(] Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
o 00 OO0 000 00 o a

-
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Scenario #8: As technology becomes more advanced and access to personalized
information becomes easier to get, the role of the home may change. Some services
which will become more home-based thorough technology are banking, shopping,
minor medical (through two-way video and electronic monitoring), education and work
(where service sector workers will process information at home and transmit it
electronically to the workplace).

Forecast #8: Information technology will blur the barrier between work, school and
home, resulting in an indeterminate work/school day.

Probability of the above forecast becoming widespread:

F ENA
Z__Highly probable. Will unquestionably occur.
8 ___Probable. A strong possibility that it will occur.
3____Somewhat probable. A weak possibility that it will occur.
— Somewhat improbable. A weak possibility that it will pot occur.
. Improbable. A strong possibility that it will pot occur.
—Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?
Mean= 10.6 years :
ion
Years: TODAY S5 10 15 20 25 30 35 40 45 50 NEVER
Responses: [J 4 10 2 2 0 0O 0 0O 0O O O

Please rerate the probability of the above forecast becoming widespread:

[J Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will not occur.
0J Improbable. A strong possibility that it will pot occur.

[J Highly improbable. Will unquestionably not occur.

Time:
The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O 00 0ODO0OO0O0O0O O0Oo00d O

8
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Scenario #9: By the year-1995, U.S. schools are predicted to be short 700,000 qualified
teachers, and by the year 2000 the number of new graduates in education is expected to
satisfy only 60% of the new hire demand. By as early as 1995, most states are expected
to implement alternative routes to teacher certification as one solution to these shortages,
particularly in science.

Forecast #9: School districts will increasingly utilize business and industry trained
professionals as classroom teachers.

Probability of the above forecast becoming widespread:

F Distributi (R 10ne R
& ____Highly probable. Will unquestionably occur.
13 Probable. A strong possibility that it will occur.
4 __Somewhat probable. A weak possibility that it will occur.
1 ____Somewhat improbable. A weak possibility that it will pot occur.
—Improbable. A strong possibility that it will ot occur.
—Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 7.5 years

E Distribution of Round One R
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER

Responses: 1 9 9 1 0O 0 0O 0 O O 0O O

Please rerate the probability of the above forecast becoming widespread:

(] Highly probable. Will unquestionably occur.

[ Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will pot occur.
'O Improbable. A strong possibility that it will got occur.

[J Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
g O 0 00404 04aq 0 O

9
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Scenario #10: The agrarian based society is gone. The industrial/manufacturing based
society is declining. The prime resources of the future are information and knowledge.
Advances in computer technology and micro electronics has led to an explosion in the
data processing ability of companies and individuals. This information based economy
will prize human intelligence as a major resource, data tailored to the individual as the
primary output, and biotechnology as the primary science.

Forecast #10: The United States will continue to move from an industrial based
economy to an information based economy where human intelligence, specialized data
processing and biological engineering are the key components.

Probability of the above forecast becoming widespread:

F Distribution of R 1 Ope R
9___Highly probable. Will unquestionably occur.
9 _Probable. A strong possibility that it will occur.’
1_Somewhat probable. A weak possibility that it will occur.
——Somewhat improbable. A weak possibility that it will pot occur.
—Improbable. A strong possibility that it will pot occur.
—Highly improbable. Will unquestionably got occur.

Time: The above forecast will become widespread in how many years?

Mean= 10.0 years

Erequency Distribution of Round One Responses
Yearss TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: 1 7 7 2 1 00 1 000 0O

Please rerate the probability of the above forecast becoming widespread:

O] Highly probable. Will unquestionably occur.
Probable. A strong possibility that it will occur.
[J Somewhat probable. A weak possibility that it will occur.
[J Somewhat improbable. A weak possibility that it will pot occur.
O Improbable. A strong possibility that it will pot occur.
0 Highly improbable. Will unquestionably not occur.

Time:
The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O 00 00 000 00O ]

10
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Scenario #11: Within the next twenty years, many corporations are cxpected to trim
their management hierarchies to half of their current levels. These corporations will be
moving towards a more efficient management style of "networking", where lower level
employees will operate more independently with increased decision-making
responsibilities. Some operations previously handled "in- house” will be networked via
technology to specialists outside or across the corporation. Small firms providing highly
specialized services will fill in the gaps left by these restructured large firms.

Forecast #11: Through computer technology and networking, small companies will be
able to compete successfully with large firms. Networks or management teams will
replace management hierarchies in most corporations.

Probability of the above forecast becoming widespread:

F Distribution of Round One R
&___Highly probable. Will unquestionably occur.
15 Probable. A strong possibility that it will occur.
2____Somewhat probable. A weak possibility that it will occur.
1____Somewhat improbable. A weak possibility that it will pot occur.
—_Improbable. A strong possibility that it will pot occur.
——Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 10.3 years

F Distribution of Round One R
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER

Responses: 1 3 12 2 2 0O 0O 0O 0O 0O O 0O

Please rerate the probability of the above forecast becoming widespread:

(] Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will pot occur.
[J Improbable. A strong possibility that it will pot occur.

[J Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O 00 00000 aoaaa O

11

W
0o
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Scenario #12: Interactive distance learning, the live two-way interactive use of video
technology, will expand the resources of many school systems to include teachers and
classrooms of neighboring or far-away districts. Students in one classroom may see and
hear teachers/classrooms from other districts and vice-versa. The sharing of resources
(teachers) via two-way interactive television will expand the specialized and higher
order course offerings of many school districts, particularly small or rural districts.

Forecast #12: Distance leaming will be used extensively to bring quality,
comprehensive leaming experiences to all students.

Probability of the above forecast becoming widespread:
F Distribution of Round One R

10 Highly probable. Will unquestionably occur.

10 Probable. A strong possibility that it will occur.
Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will pot occur.
—Improbable. A strong possibility that it will pot occur.
—Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 7.8 years

Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: 3 6 8 3300 00 00 0 O

Please rerate the probability of the above forecast becoming widespread:

[J Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will got occur.
[J Improbable. A strong possibility that it will got occur.

0J Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O 0O 00 000 OO0 0 O

12
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Scenario #13: In a recent Roper Organization poll, AIDS, crime and drug abuse were the
issues listed about which Americans were the most concerned. One of these, drug abuse,
has many educators worried. Children born to mothers who are drug users, particularly
the drug "crack”, are more likely to be born with physical impairments than are children
of non-drug using mothers, and are several times more likely to be socially, emotionally
or intellectually delayed. These children, who will often exhibit multiple disorders, will
have special educational needs.

Forecast #13: The problems exhibited by children born to drug addicted mothers will -
cause educators to alter the approaches they utilize in educating children. New definitions
for achievement may result and categories of special education may be expanded.

Probability of the above forecast becoming widespread:

Erequency Distribution of Round One Responses
1__Highly probable. Will unquestionably occur.
1__Probable. A strong possibility that it will occur.
S_Somewhat probable. A weak possibility that it will occur.
1__Somewhat improbable. A weak possibility that it will pot occur.
—Improbable. A strong possibility that it will not occur.
—Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 6.6 '
F Distribution of Round One R o

Years: TODAY S5 10 15 20 25 30 35 40 45 50 NEVER
Responses: 2 9 8 OO O OO OO O 1

Please rerate the probability of the above forecast becoming widespread:

[J Highly probable. Will unquestionably occur.

O Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will pot occur.
O Improbable. A strong possibility that it will pot occur.

O Highly improbable. Will unquestionably pot occur.

Time: _ .
The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
0O 00 OO0 000 OO g O

13
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' Scenario #14: In the future the organizational structure of schools will be called into
question. Time-based promotion, age-graded classrooms and Camnegie units will be
considered a less efficient educational structure. The needs of individual students will be!
seen as more important than traditional grouping practices.

Forecast #14: In the future, promotion between grade levels and graduation will be
based upon the individual mastery of educational concepts and not by age. Students will
be expected to exhibit mastery of pre-specified outcomes prior to promotion or
graduation.

Probability of the above forecast becoming widespread:

F Distribution of Round One R
S __Highly probable. Will unquestionably occur.
8 Probable. A strong possibility that it will occur.
S__Somewhat probable. A weak possibility that it will occur.
1__Somewhat improbable. A weak possibility that it will got occur.
—_Improbable. A strong possibility that it will pot occur.
—_Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 10.0 years

F Distribution of Round One R
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER

Responses: J § 11 1 2 0O 0O 0O 0O O 0O O

Please rerate the probability of the above forecast becoming widespread:

(] Highly probable. Will unquestionably occur.

UJ Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will pot occur.
UJ Improbable. A strong possibility that it will not occur.

[J Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O 00O OO0 O0O0O o0ooo 0O

14
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Scenario #15: Dissatisfaction with the quality of education obtaired in the traditional
neighborhood school, has led many parents to pursue alternative means of educating their
children. :

Forecast #15: There will be a rise in the percentage of students enrolled in alternative
schooling programs. These programs will include year-round classrooms, magnet
schools in the arts and sciences and the use of home schooling.

Probability of the above forecast becoming widespread:

Frea istributi
§ _ Highly probable. Will unquestionably occur.
8 Probable. A strong possibility that it will occur.
3___Somewhat probable. A weak possibility that it will occur.
___Somewhat improbable. A weak possibility that it will not occur.
____Improbable. A strong possibility that it will pot occur.
___Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 7.5 years

Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: 2 6 6 200 OO O0OO0OO O

Please rerate the probability of the above forecast becoming widespread:

O Highly probable. Will unquestionably occur.

] Probable. A strong possibility that it will occur.

[0 Somewhat probable. A weak possibility that it will occur.

[0 Somewhat improbable. A weak possibility that it will pot occur.
O Improbable. A strong possibility that it will not occur.

OO Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O O 0O oo ooo0ooao 0

15
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Scenario #16: With the break up of the Soviet Union and the unification of Germany,
the need for economic strength will far out weigh the need for military might. Moving
into the next century, the world economy will be based around three major trading blocs
and their trade, economic and diplomatic links. These trading blocs are: Japan and the
pacific Rim, the United States and a unified Europe. U.S. exports to Europe and the
Pacific Rim will become critical to the economic health of the United States.

Forecast #16: There will be a continued movement toward a globalization of economic
markets, communications and finance with an increased foreign ownership of U.S.
industries and increased U.S. exports to foreign countries.

Probability of the above forecast becoming widespread:

Frequency Distribution of Round One Responses

11___Highly probable. Will unquestionably occur.

4 ___ Probable. A strong possibility that it will occur.
1____Somewhat probable. A weak possibility that it will occur.
—_Somewhat improbable. A weak possibility that it will ot occur.
—Improbable. A strong possibility that it will pot occur.
—_Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 7.5 years
F Distribution of Round One R

Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responsess 1 7 7 1 0O 0O 0O 0O O O O O

Please rerate the probability of the above forecast becoming widespread:

(] Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will got occur.
" [J Improbable. A strong possibility that it will gof occur.

[J Highly improbable. Will unquestionably pot occur.

Time:
The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O 00 00000 000 O

16
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Scenario #17: Advancements in computer hardware and software have made the

educational use of computers more viable. Software developers have made significant

progress in diagnosing individual student educational needs, matching appropriate
educational instruction to these needs and tracking student progress.

Forecast #17: Computer technology will become an integral part in the diagnosis of

student needs, the development of prescriptive instruction, and the monitoring of student

progress.

Probability of the above forecast becoming widespread:

12 Highly probable. Will unquestionably occur.

8 __ Probable. A strong possibility that it will occur.
Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will.pot occur.
—Improbable. A strong possibility that it will pot occur.
——Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 8.5 years

S€ES

Erequency Distribution of Round One Responses
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: 1 7 9 30000 00 0O O

Please rerate the probability of the above forecast becoming widespread:

(] Highly probable. Will unquestionably occur.

0 Probable. A strong possibility that it will occur.

0] Somewhat probable. A weak possibility that it will occur.

0O Somewhat improbable. A weak possibility that it will got occur.
[ Improbable. A strong possibility that it will got occur.

O Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
U0 00 00000 ooo. O

17
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Scenario #18: There is a growing mismatch between the literacy level (vocabulary,
reading and writing skills) of high school graduates and the competencies required by the
jobs available. By the year 2000, three-fourths of new work force entrants will be
qualified for only 40% of the jobs available. As a result, many industries are asking
schools to produce graduates who can not only read and write but also have
competencies in problem solving, communications and computers.

Forecast #18: Businesses will increasingly demand greater skills of high school
graduates in problem solving, communications and computer literacy.

Probability of the above forecast becoming widespread:
F Distribution of R 1One R

13 Highly probable. Will unquestionably occur.

Z____Probable. A strong possibility that it will occur.
Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will pot occur.
—Improbable. A strong possibility that it will pot occur.
_Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 6.0 years

F Distributi (R 1 One R
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER

Responses: § ¢ 9 OO 0O 0O 0O O OO O

Please rerate the probability of the above forecast becoming widespread:

O Highly probable. Will unquestionably occur.

O Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[0 Somewhat improbable. A weak possibility that it will pot occur.
[J Improbable. A strong possibility that it will not occur.

O Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O 00 OO 000 000 O

18
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Scenario #19: Large scale employers are increasingly seeing the need to teach vemedial
and/or specialized occupational skills to their employees. U.S. employers spend $210
billion annually on training of the national work force, an increase of over 70% between
1985 and 1988. Also rising is the number of companies sponsoring English educational
programs to immigrant workers. In the near future, it is predicted that immigrants will
fill more than one-fifth of all new jobs in the United States.

Forecast #19: Over half of all large companies (10,000+ workers) will offer some
means of formal or informal education for their employees in the future.

Probability of the above forecast becoming widespread:

F Distribution of R 1One R
12 Highly probable. Will unquestionably occur.
S ___Probable. A strong possibility that it will occur.
1____Somewhat probable. A weak possibility that it will occur.
—Somewhat improbable. A weak possibility that it will pot occur.
—Improbable. A strong possibility that it will pot occur. |
—_Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 7.8 years

F Distribution of Round One R
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER

Responses: 4 2 10 2 0O 000 000 O

Please rerate the probability of the above forecast becoming widespread:

[J Highly probable. Will unquestionably occur.

0] Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[] Somewhat improbable. A weak possibility that it will pot occur.
[J Improbable. A strong possibility that it will pot occur.

[J Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O 0 0 OO0 000 O00a0 O

19
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Scenario #20: Social and environmental issues are increasingly: becoming public
concerns. Issues such as drugs, AIDS, the "greenhouse effect”, and the destruction of thel
rainforest are becoming a focus of national and international policy.

Forecast #20: There will be an increase in public attention to social and environmental
issues.

Probability of the above forecast becoming widespread:
F Distribution of Round One R

14 Highly probable. Will unquestionably occur.

6 Probable. A strong possibility that it will occur.
Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will got occur.
—Improbable. A strong possibility that it will pot occur.
—Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 4.8 years

F y Distribution of Round One R
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER

Responses: 6 9 s OO O OO OOO0 O

Please rerate the probability of the above forecast becoming widespread:

0 Highly probable. Will unquestionably occur.

O Probable. A strong possibility that it will occur.

0O Somewhat probable. A weak possibility that it will occur.

O Somewhat improbable. A weak possibility that it will pot occur.
0O Improbable. A strong possibility that it will pot occur.

O Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O 00 00 00D 000 O

20
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Scenario #21 (New): Information technology will allow people {0 have virtual

experiences in which they can “go” somewhere and touch, see, hear and possibly smell

things as though they were there. They will do this without going anywhere. Virtual
reality will inspire students and improve leaming.

Forecast #21 (New): "Virtual reality” will become a tool for teaching, particularly
geography, history, science and someday math.

Probability of the above forecast becoming widespread:

2 Highly probable. Will unquestionably occur.

—Probable. A strong possibility that it will occur.
Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will pot occur.
—Improbable. A strong possibility that it will pot occur.
—Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 12.5 years
E Distribution of Round One B

Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: (1 0 1 1 O 0 OO0 O0OO O

Please rate the probability of the above forecast becoming widespread:

[J Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

O Somewhat improbable. A weak possibility that it will pot occur.
[J Improbable. A strong possibility that it will pot occur.

[J Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O 00 OO0 000 0ogaao O

21
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Scenario #22 (New): Increasing numbers of states are facing crises with respect to
funding public education. Several states’ funding formulas have been determined
unconstitutional or are under pressure due to tax caps and/or concerns about inequality.
Continually increasing costs of education combined with a shift in population demo-
graphics (aging, increased percentage of minorities, etc.) will force changes in how
public education is funded.

Forecast #22 (New): Inequities in funding of public schools will receive increasing
levels of public attention resulting in court ordered restructuring of educational finances.
This may include a shift from local to state (from private property tax formulas to sales
or income tax formulas).

Probability of the above forecast becoming widespread:

—Highly probable. Will unquestionably occur.

2 _Probable. A strong possibility that it will occur.
——_Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will not occur.
—_Improbable. A strong possibility that it will pot occur.
—Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 7.5 years

E Distribution of Round One R
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER

Responses: (1 1 1 OO O O 0O 0O OO0 0O

| Please rate the probability of the above forecast becoming widespread:

'0J Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will pot occur.
[J Improbable. A strong possibility that it will pot occur.

[J Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O 00O OO0 000 0O 0 0 O

22
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Scenario #23 (New): Support for education reform and options will grow. The use of
the voucher system will allow any student the opportunity to attend the school of their

choice, public or private.

Forecast #23 (New): Students will be given vouchers to purchase their education from
many sources, public or private.

Probability of the above forecast becoming widespread:
F Distributi (R 10ne R
1 Highly probable. Will unquestionably occur.
1 __ Probable. A strong possibility that it will occur.
_____Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will got occur.
Improbable. A strong possibility that it will not occur.
Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 5.0 years

F Distribution of Round One R
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: 1 2 0O O 0O 0O 0O 0 OO0 O

Please rate the probability of the above forecast becoming widespread:

O Highly probable. Will unquestionably occur.
O Probable. A strong possibility that it will occur.
[0 Somewhat probable. A weak possibility that it will occur.
- O Somewhat improbable. A weak possibility that it will pot occur.
[ Improbable. A strong possibility that it will pot occur.
O Highly improbable. Will unquestionably pot occur.

Time: _
The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O 00 OO oogoo O0oqgad O

23
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Scenario #24 (New): Computer networks are by-passing traditional media channels - i.e]
bringing the real info to the world from the Chinese student rebellion and from the
former Soviet Union. These networks will become more ‘widely used and have a major
effect on politics, ecology, environment, economy, etc.

Forecast #24 (New): A more efficient kind of internet will be developed that can be
accessed and used easily from any site.

Probability of the above forecast becoming widespread:
F Distribution of Round One R
J1___Highly probable. Will unquestionably occur.
—Probable. A strong possibility that it will occur.
—Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will pot occur.
—Improbable. A strong possibility that it will pgt occur.
—_Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 5.0 years

F Distribution of Round One R
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER

Responses: 0 1 0O 0O 0O O O 0O OO 0O O

Please rate the probability of the above forecast becoming widespread:

[J Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will pot occur.
UJ Improbable. A strong possibility that it will not occur.

[J Highly improbable. Will unquestionably pot occur.

Time: _
The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O 00 00000 0aao O

24
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Scenario #25 (New): Information and communication technology at the global scale and
differences in time zones will make global communication an around the clock around
the globe affair. We will be able to, and need to, reach-out from our homes to the world.

Forecast #25 (New): Just as the office at home is already a reality, the classroom at
home will be a supplement to formal school classrooms. The media room at home will
be the growth center for adults and children alike.

Probability of the above forecast becoming widespread:
Erequency Distribution of Round One Responses

—Highly probable. Will unquestionably occur.

1 ___Probable. A strong possibility that it will occur.
Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will got occur.
—Improbable. A strong possibility that it will pgt occur.
—Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 15.0 years

Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: 0 0O 0O 1 O O 0O O OO0 0O 0O

Please rate the probability of the above forecast becoming widespread:

] Highly probable. Will unquestionably occur.

0] Probable. A strong possibility that it will occur.

[ Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will ot occur.
O Improbable. A strong possibility that it will pot occur.

0] Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O OO0 00000 0Oag o O

25
337



321

Scenario #26 (New): Volunteering will become incredsingly important in society as the
population grows, money shrinks and the need for support of social service agencies
increases.

Forecast #26 (New): Volunteering, off-campus programs, learning in the community,
helping others, tutoring, working/studying in social agencnes and hospitals, et. al. will
dramatically increase in the coming years.

Probability of the above forecast becoming widespread:
F Distribution of Round One R
1___Highly probable. Will unquestionably occur.
Probable. A strong possibility that it will occur.
Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will got occur.
—_Improbable. A strong possibility that it will pot occur.
Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 10.0 years
E Distribution of R lQ R
Years: TODAY 5 10 20 25 30 35 40 45 50 NEVER

Rosponsos:DDIDDDDDDDDD

Please rate the probability of the above forecast becoming widespread:

[] Highly probable. Will unquestionably occur.
[] Probable. A strong possibility that it will occur.
'O Somewhat probable. A weak possibility that it will occur.
J Somewhat improbable. A weak possibility that it will pot occur.
[J Improbable. A strong possibility that it will not occur.
U] Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O 00 00000 00a0 O

26
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Scenario #27 (New): Recognition that environment (school buildings) affects leaming is

growing rapidly. New advances in technology/information retrieval is changing the
design of leamning spaces. Teaching methodology in all curriculum areas is being
dramatically changed through the use of new technology.

Forecast #27 (New): The relationship between leamning, technology and physical

facilities will play a major role in restructuring education and the planning of new
schools.

Probability of the above forecast becoming widespread:
F Distribution of Round One R

1 Highly probable. Will unquestionably occur.

1 ___Probable. A strong possibility that it will occur.
Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will not occur. -
—Improbable. A strong possibility that it will not occur.
—Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 10.0 years
F Distribution of Round One R

Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: [J O 2 00 000 000 O

Please rate the probability of the above forecast becoming widespread:

[J Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will got occur.
OJ Improbable. A strong possibility that it will pot occur.

[J Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O OO0 00 000 0ooao O

27
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Scenario #28 (New): Group paced instruction, required courses for all, inflexible
schools, mandatory attendance, ABCDF report cards, one set of regulations for all,
tracking, ability grouping, GATE/Special Education segregations, et al. have been the
forces of existence preventing learning from replacing schooling and therefore must be
eliminated.

Forecast #28 (New): Traditional schedules, mandated report cards, required classes for
all, segregated learning as in "at risk” attendance programs and other indefensible
trappings of schooling will be eliminated as part of the transformation to a new society
and learning will truly be more individualized and personalized.

Probability of the above forecast becoming widespread:
F Distribution of Round One R

—Highly probable. Will unquestionably occur.

1 Probable. A strong possibility that it will occur.
Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will pot occur.
——Improbable. A strong possibility that it will pot occur.
—Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 15.0 vears
F Distribution of Round One R

Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responsess 0 O O 1 0 O 00 O OO0 0O

Please rate the probability of the above forecast becoming widespread:

O Highly probable. Will unquestionably occur.

O Probable. A strong possibility that it will occur.

0J Somewhat probable. A weak possibility that it will occur.

0 Somewhat improbable. A weak possibility that it will pot occur.
0J Improbable. A strong possibility that it will pot occur.

O Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O 00 00 O0Oo oo o O

28
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Scenario #29 (New): The greatest need for workers in the next twenty years (in terms of
numbers) is not in technological industries but as custodians, restaurant workers, garbage
collectors- those not requiring a high school diploma, thus focusing education on
appropriate programs for non-college, non-technical graduates.

Forecast #29 (New): Schools will change their focus from beating the Japanese, high test
scores and core curriculum, and begin to plan more appropriate and meaningful- but not
segregated- programs for those who will work in restaurants and other non-technical,
non-college jobs.

Probability of the above forecast becoming widespread:

—Highly probable. Will unquestionably occur.

1___Probable. A strong possibility that it will occur.
——Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will pot occur.
—Improbable. A strong possibility that it will got occur.
—Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 10,0 years

‘ ¢y Distributi d €s
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Rsponsess O O 1 OO0 OO DO O O 0O O

Please rate the probability of the above forecast becoming widespread:

O] Highly probable. Will unquestionably occur.

OJ Probable. A strong possibility that it will occur.

[J Somewhat probable: A weak possibility that it will occur.

0] Somewhat improbable. A weak possibility that it will pot occur.
O Improbable. A strong possibility that it will pot occur.

OJ Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
0O 00 0D OO0 OoaQ0 O

29
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Scenario #30 (New): Non educational responsibilities- social issues such as AIDS
education, distribution of condoms, child care, will continue to be placed upon the public
schools. These responsibilities take time away from curricular activities.

Forecast #30 (New): As a result of the increase in non-educational responsibilities on
the part of the public schools (AIDS education, distribution of condoms, child care, etc.)
private schools will increase in enrollment- up to one third of the national school age
population.

Probability of the above forecast becoming widespread:

—Highly probable. Will unquestionably occur.

J1___Probable. A strong possibility that it will occur.
Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will nof occur.
—_Improbable. A strong possibility that it will not occur.
——Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 10.0 years

d ponses
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: [ [ 1 OO0 000 g g g O

Please rate the probability of the above forecast becoming widespread:

O Highly probable. Will unquestionably occur.

(] Probable. A strong possibility that it will occur.

0 Somewhat probable. A weak possibility that it will occur.

O Somewhat improbable. A weak possibility that it will pof occur.
O Improbable. A strong possibility that it will ot occur.

O Highly improbable: Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 S50 NEVER
O 00 00000 000 O

30
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Scenario #31 (New): Commercial firms dealing with technology have produced
sophisticated educational programs such as IBM Writing to Read and their math
program. These have been very successful in the public schools.

Forecast #31 (New): IBM and Apple merge in an effort to open private schools where
students are taught all subjects using CAI (Computer Assisted Instruction) methodology.
These schools for profit will come into existence in the near future.

Probability of the above forecast becoming widespread:
F Distribution of R 1 One R

—Highly probable. Will unquestionably occur.

—Probable. A strong possibility that it will occur.

1 ___Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will pot occur.
—Improbable. A strong possibility that it will pot occur.
—Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 10.0 years :

F Distribution of R 1One R
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER

Rospom:DDlDDDDDDDDD

Please rate the probability of the above forecast becoming widespread:

[J Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[] Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will pot occur.
[J Improbable. A strong possibility that it will pot occur.

[] Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction will become widespread in how many years?
TODAY S5 10 15 20 25 30 35 40 45 50 NEVER
O 00 oo odaogaooaga g

31
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Scenario #32 (New): There is increasing democracy in all institutions and countries
including reduction of totalitarianism and business participatory management.

Forecast #32 (New): Schools will increasingly give major decision powers to
stakeholders (parents, teachers, students), including giving much greater decision power
to students to set goals and decide their program.

Probability of the above forecast becoming widespread:
Erequency Distribution of Round One Responses

—Highly probable. Will unquestionably occur.

2 ___Probable. A strong possibility that it will occur.
Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will pot occur.
—Improbable. A strong possibility that it will ot occur.
—Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 5.0 years

Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responsess 1 2 0 00O O O O OOOQ O

Please rate the probability of the above forecast becoming widespread:

(] Highly probable. Will unquestionably occur.

O Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will pot occur.
O Improbable. A strong possibility that it will got occur.

0 Highly improbable. Will unquestionably not occur.

Time:
The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 S0 NEVER
0 00 OO0 O0OOoOO0Ooaoaag O

32 |
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Scenario #33 (New): Since 1983, school districts, legislative and federal groups have
played with the educational system with little or no results. The latest effort to find out
“what” and “how” to fix the system (New American School Development Corporation)
which will not work because the design is to create new models and replace what works.,
This will take forever- business would never try this approach.

Forecast #33 (New): Change will come at the local level through the application of a
processes approach (TQM is an example) that focuses on the customer’s needs, results
and customer satisfaction. Applying sound methodology for change which focuses on
attaining positive results for students will drive the education system.

Probability of the above forecast becoming widespread:
F Distribution of Round One R
1 Highly probable. Will unquestionably occur.
—Probable. A strong possibility that it will occur.
Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will pot occur.
—Improbable. A strong possibility that it will pot occur.
Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?
Mean= 10.0 vears

F Distribution of R IQ R

Years: TODAY S5 10 20 25 30 35 40 45 50 NEVER
Responses:DDlDDDDDDDDD

Please rate the probability of the above forecast becoming widespread:

[] Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[] Somewhat probable. A weak possibility that it will occur.

O Somewhat improbable. A weak possibility that it will pot occur.
[] Improbable. A strong possibility that it will pot occur.

[J Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O 00 00000 Oooa0o O

33

345



329

Scenario #34 (New): Economic forces continue to provide the impetus for the design/
development of highly interactive and well designed educational software. The software
will be available to, and purchased by, educators as well as the general public (perhaps
through interactive on-line services.

Forecast #34 (New): Continually increasing use of powerful information technologies
in formal schooling (as well as in more informal settings) will force the redefinition of
the roles of building administrators, teachers and learners.

Probability of the above forecast becoming widespread:
istributi Ro R

____Highly probable. Will unquestionably occur.
1__ Probable. A strong possibility that it will occur.
____Somewhat probable. A weak possibility that it will occur.
____Somewhat improbable. A weak possibility that it will not occur.
____Improbable. A strong possibility that it will pot occur.
____Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?
Mean=

Ro Res

| Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER

Respomw:DDDlDDDDDDDD

Please rate the probability of the above forecast becoming widespread:

O Highly probable. Will unquestionably occur.

O Probable. A strong possibility that it will occur.

[0 Somewhat probable. A weak possibility that it will occur.

0 Somewhat improbable. A weak possibility that it will not occur.
O Improbable. A strong possibility that it will not occur.

O Highly improbable. Will unquestionably pof occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 30 NEVER
O OO oo ooo oobOA™Do O

* 346
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Scenario #35 (New): Expert systems will increasingly aid all kinds of workers- making
them more effective and productive. Teachers are no exception, expert systems will
allow them access to greater information, help tailor lessons, track students, design
exams. They will be used with PC tutors.

Forecast #35 (New): Teachers will double or triple the number of students they can
manage at one time with expert systems and coordinated use of PC-based tutoring
programs.

Probability of the above forecast becoming widespread:
F Distribution of Round One R

—_Highly probable. Will unquestionably occur.

1 __ Probable. A strong possibility that it will occur.
Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will not occur.
- Improbable. A strong possibility that it will pot occur.
—Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean-= 10.0 years '

F Distribution of Round One R
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER

Responses: 0 OO 1 O 0 0O O 0O 0O 0O O O

Please rate the probability of the above forecast becoming widespread:

[J Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will got occur.
[J Improbable. A strong possibility that it will pot occur.

[J Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
o O o0 00000 000 O

35
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Scenario #36 (New): The Proposed Minnesota Experimental City was planned for
250,000 people with NO schools. The city was the living learning laboratory. Everyone
was a teacher, everyone a learner. The New Generation American School Corporation
grants have given the eleven grantees the licence to do similar experiments. One day
there will be a community without schools.

Forecast #36 (New): Schooling cannot continue to exist, but must transition to
education and finally to learning in a transformed society where there will be no
9:00-3:00, K-12 schools as exist in 1992.

Probability of the above forecast becoming widespread:

—_Highly probable. Will unquestionably occur.

1 ___Probable. A strong possibility that it will occur.

Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will not occur.
—Improbable. A strong possibility that it will got occur.
—_Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 30,0 years
Frequency Distribution of Round One Responses

Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: (0 0O O O O O 1 O O OO0 O

Please rate the probability of the above forecast becoming widespread:

[J Highly probable. Will unquestionably occur,

[J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will pot occur.
O Improbable. A strong possibility that it will not occur.

[J Highly improbable. Will unquestionably pot occur.

Time: )
The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O 00 OO0 OO0 Oooao O

36
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Scenario #37 (New): Educators are increasingly finding it necessary to bring in social
agencies of the community to help them solve problems of students. The need for close
cooperation between the school and such agencies as the welfare office, social security
office, juvenile court, state/county employment offices and other offices has become
very evident to educators.

Forecast #37 (New): New elementary schools will be planned and designed as
community schools. Existing schools will be expanded to include the community school
concept where social agencies are physically located in the school and work closely with
school personnel.

Probability of the above forecast becoming widespread:
F Distribution of Round One R
J___Highly probable. Will unquestionably occur.
—Probable. A strong possibility that it will occur.
—_Somewhat probable. A weak possibility that it will occur..
Somewhat improbable. A weak possibility that it will not occur.
—Improbable. A strong possibility that it will pot occur.
—Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 0.0 years

Years: TODAY S5 10 15 20 25 30 35 40 45 50 NEVER
Responses: 1 O 0 aoo0ooo oo g O

Please rate the probability of the above forecast becoming widespread: _

[J Highly probable. Will unquestionably occur.

0J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

O Somewhat improbable. A weak possibility that it will not occur.
[J Improbable. A strong possibility that it will not occur.

[J Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O 00 OO0 O0OOoOoooao O

37 |
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Scenario #38 (New): Society has begun to acknowledge learning as a 24 hour, year *
long, and hopefully life long activity. Learning need not end during the summer or
while on vacation. Recognizing the need for a different kind of school, parents are
schooling children themselves, corporations are training workers in-house and people of
all ages are learning through technology at home. Each of these needs could be met
locally and cost effectively at one site.

Forecast #38 (New): Community learning centers (or learning access centers), created
around a multi-media technology center, will be open year-round and around-the-clock
to serve leamers of all ages. These centers would also be available to tourists on
vacation. '

Probability of the above forecast becoming widespread:
Erequency Distribution of Round One Responses
1 Highly probable. Will unquestionably occur.
—. Probable. A strong possibility that it will occur.
J1__Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will pot occur.
——Improbable. A strong possibility that it will pot occur.
—Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 10,0 years

Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: (0 1 0O 1 O 0O O O O O O 0O

Please rate the probability of the above forecast becoming widespread:

OJ Highly probable. Will unquestionably occur.

0J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will pot occur.
[J Improbable. A strong possibility that it will pot occur.

(] Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O 00 00 000 oo g O

38
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eighborhood centers with multiple uses.

cenario #39 (New): Formal study in school greatly reduced to K to average age of 11 or
12. Older students 1/3 work, 1/3 independent study with computer assistance, 1/3 age
roup studies and activities. Many high schools will be long closed, instead there will be

orecast #39 (New): Teacher role, function preparation, radical change in new roles

include tutor, day care expert, consulting expert, coach developmental psychologist,
lanner, arranger, etc.

IProbability of the above forecast becoming widespread:

—Highly probable. Will unquestionably occur.

1___Probable. A strong possibility that it will occur.

Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will got occur.
——Improbable. A strong possibility that it will pot occur.
——Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 25.0 vears

Responses: [0 O O O 0O 1 O 0O O O 0O

Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER

O

Please rate the probability of the above forecast becoming widespread:

[J Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

0 Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will pot occur.
0J Improbable. A strong possibility that it will not occur.

O Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
I T 1 o o A o A o A o R o R W A O
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Scenario #40 (New): The fact that we are running out of air space for television
channels means that as they multiply, they will have to be transmitted through
underground wiring, while telephones will be transmitted through air space. The new
administration will promote this change through legislation that will effect telephone
companies and make it cost effective to run underground fiber.

Forecast #40 (New): Fiber optic networks will link homes throughout the U.S. to
business, educational institutions and services, banks, etc.

Probability of the above forecast becoming widespread:
F Distribution of R 1One R
_1__Highly probable. Will unquestionably occur.
—Probable. A strong possibility that it will occur.
—Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will pot occur.
—Improbable. A strong possibility that it will pot occur.
——Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 5.0 years

F Distribution of Round One R
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER

Responses: [ 1 0 00 0 00 000 O

Please rate the probability of the above forecast becoming widespread:

[J Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will not occur.
[J Improbable. A strong possibility that it will not occur.

[J Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
o 00 Oooooo0o oo O

\‘l‘ 40
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Scenario #41 (New): If the human potential is truly the capital of the future then we
should all pay into a life-long learning fund. The fund provides every individual with
learning stock which we can use to pay for education, books, videos, special symposia,
discovery vacations or certification programs. Every citizen has a life long learning N©
(L4). It is an account started at birth and ends with death.

Forecast #41 (New): We will have learning credit accounts used to pay for any
educational/learning certified program or activity.

Probability of the above forecast becoming widespread:

F Distribution of R 1 One R
—Highly probable. Will unquestionably occur.
—Probable. A strong possibility that it will occur.
1 ___Somewhat probable. A weak possibility that it will occur.
— Somewhat improbable. A weak possibility that it will pot occur.
—Improbable. A strong possibility that it will pot occur.
—Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 20.0 years

F Distributi (R 10ne R
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER

Responses: [0 O O O 10 O 0O 0O OO 0O

Please rate the probability of the above forecast becoming widespread:

[J Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[] Somewhat improbable. A weak possibility that it will pot occur.
[J Improbable. A strong possibility that it will not occur.

[J Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O 00 00 000 0020 O

41
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Scenario #42 (New): Consortium of computer companies decides to put PCs in front of
every school child. This initiates a greatly increased use of computers in school. New
discoveries about learning result and networks expand.

Forecast #42 (New): Learning (computer based) becomes a national (and global)
network-based process. Cross boundary fertilization of education and educational ideas,
i.e. U.S.-Japan interchange.

Probability of the above forecast becoming widespread:

F Distribution of Round One R
—Highly probable. Will unquestionably occur.
J1___Probable. A strong possibility that it will occur.
——__Somewhat probable. A weak possibility that it will occur.
—Somewhat improbable. A weak possibility that it will not occur.
—Improbable. A strong possibility that it will pot occur.
—_Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 30.0 years

F Distribution of Round One R
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responsess (0 0O O 0O 0O O 1 O O O O O

Please rate the probability of the above forecast becoming widespread:

[J Highly probable. Will unquestionably occur.

[J Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will pot occur.
[J Improbable. A strong possibility that it will pot occur.

[J Highly improbable. Will unquestionably not occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 4 45 50 NEVER
O 00 OO 000 Oooag O

)
351



338

Scenario #43 (New): Buckminster Fuller stated the only thing that really counts in the
curriculum is air, water and food- for we can only live 5 minutes without air, 5 days
without water and 5 weeks without food. Reading, math, traditional subjects- even
nuclear weapons- pale until we can guarantee for all the environmental essentials,

Forecast #43 (New): Traditional requirements will give way to really important, crucial
studies, such as the 64 global dilemmas, which are really one, one-macroproblem- how
to become the way to a preferable future for humankind.

Probability of the above forecast becoming widespread:

——Highly probable. Will unquestionably occur.

1___Probable. A strong possibility that it will occur.

Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will pot occur.
—Improbable. A strong possibility that it will not occur.
——Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 15.0 years

cy Distributi nd onses
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responsess [ 0O 0O 1 0 0 O O 0O O O O

Please rate the probability of the above forecast becoming widespread:

O Highly probable. Will unquestionably occur.

UJ Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will pot occur.
[J Improbable. A strong possibility that it will pof occur.

[J Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45. 50 NEVER
O 00 OO0 000 Oag o O

43
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Scenario #44 (New): Given the complexity of events facing school leaders, training
programs from professional organizations and institutions of higher education
professional schools will increase their use of cohorting students.

Forecast #44 (New): The professional schools will continue to develop their students
into “team” group cohesive decision makers.

Probability of the above forecast becoming widespread:
F Distribution of Round One R

—_Highly probable. Will unquestionably occur.

J1___Probable. A strong possibility that it will occur.

— Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will pnot occur.
—Improbable. A strong possibility that it will pot occur.
—Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 5.0 years

F Distributi (R 1 One R .
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER

Responsess 0 1 O 0O 0 O O 0O O O Q0o 0O

Please rate the probability of the above forecast becoming widespread:

[J Highly probable. Will unquestionably occur.
[J Probable. A strong possibility that it will occur.
[J Somewhat probable. A weak possibility that it will occur.
- [J Somewhat improbable. A weak possibility that it will ot occur.
0J Improbable. A strong possibility that it will pot occur.
0] Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction will become widespread in how many years?
TODAY S 10 15 20 25 30 35 40 45 50 NEVER
O OO0 OO0 000 Ooo0oaog O

44
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Having read the enclosed scenarios and forecasts, you may have additional

forecasts which you would like to add. Please list any social, technological or
educational futures which you feel have been omitted, and complete the information
concerning probability and years to widespread use.

New Scenario:

New Forecast:

Please rate the probability of the above forecast becoming widespread:

O Highly probable. Will unquestionably occur.

OJ Probable. A strong possibility that it will occur.

(] Somewhat probable. A weak possibility that it will occur.

O Somewhat improbable. A weak possibility that it will pot occur.
[] Improbable. A strong possibility that it will pot occur.

O Highly improbable. Will unquestionably pog occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O 00D O0D0DO0O0 000 O

Q ‘ 45
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New Scenario:

New Forecast:

Please rate the probability of the above forecast becoming widespread: |

[] Highly probable. Will unquestionably occur.

O] Probable. A strong possibility that it will occur.

[J Somewhat probable. A weak possibility that it will occur.

[J Somewhat improbable. A weak possibility that it will not occur.
[J Improbable. A strong possibility that it will pot occur.

[J Highly improbable. Will unquestionably pot occur.

Time:

The above future prediction will become widespread in how many years?
TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
O OO0 00 000 00 4 O

Please return this survey by December 30, 1992.
Your participation, vision and expertise has greatly
enhanced its success. Thank you.
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Social and Technological

Futures for Education

Round One and TWO
Responses

New Franklin R-1 School District

""A Recognized School of Excellence'’
United States Department of Education
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Scenario #1: Social demand for education will increase while public expenditure for
education will continue to be restricted. Government role will remain limited, but more
federal funds may be spent in “matching” local efforts to finance educational innovations
and research. Programs that enhance the basic curriculum may be financed through
alternative means such as foundations.

Forecast #1: School districts will turn to private donations and foundations to
supplement appropriations from local, state and federal governments. These funds will
not be meant to replace government funds, but to enhance them.

Probability of the above forecast becoming widespread:

F Distribution of Round One R
8 Highly probable. Will unquestionably occur.
7__Probable. A strong possibility that it will occur.
3___Somewhat probable. A weak possibility that it will occur.
1__Somewhat improbable. A weak possibility that it will pot occur.
1__Improbable. A strong possibility that it will got occur. '
—Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 5.6 years

‘ E D [3 I .l I (3 [ B I Q B 5
Years: TODAY S5 10 15 20 25 30 35 40 45 50 NEVER
Responses: 4 8 ¢ OO O O O O O O 2

krobability of the above forecast becoming widespread:
10 Highly probable. Will unquestionably occur.
7Z___Probable. A strong possibility that it will occur.
3___Somewhat probable. A weak possibility that it will occur.
— Somewhat improbable. A weak possibility that it will pot occur.

—Improbable. A strong possibility that it will pot occur.
—Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 5,50 years
e Distribution of Round Two R

Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: 7 6 s 2 0O 0O O O 0O O QO O

361
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Scenario #2: The U.S. population will continue to grow older as the median age of the
population continues to rise. The aging of the “baby boomers”, and advances in health
care, nutrition and lifestyle will result in an increase of the proportion of middle aged
and older adults in the U.S. population (age 35 and older). These older, mature adults
will look to their local schools for continued, personal education and as classroom
volunteers.

Forecast #2: Public Schools of the future will be called upon to educate not only
students from the traditional ages of 5-17, but also older, even retired, adults. This
expanded “adult education” role may include weekend or evening programs.

Probability of the above forecast becoming widespread:

8 _ Highly probable. Will unquestionably occur.

10__Probable. A strong possibility that it will occur.
&__Somewhat probable. A weak possibility that it will occur.
——_Somewhat improbable. A weak possibility that it will pot occur.
—_Improbable. A strong possibility that it will got occur.
—Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 6.3 years
E D.I ol lo tR IQ B..

Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responsess § 7 6 2 00 0O 0O 0O O O O 0O

Probability of the above forecast becoming widespread:

F Distributi (R 1 Two R
11__Highly probable. Will unquestionably occur.
8 _ Probable. A strong possibility that it will occur.
—Somewhat probable. A weak possibility that it will occur.
— Somewhat improbable. A weak possibility that it will not occur.
1___Improbable. A strong possibility that it will pot occur.
—Highly improbable. Will unquestionably pof occur.

Time: The above forecast will become widespread in how many years?

Mean= 5.26 years '
F Distribution of Round Two R

Yearss TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: 3 13 2 100 OO0 0 g 1

——
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Scenario #3: The U.S. population will increasingly reflect minority groups. The U.S.
pofmlation growth will become increasingly dependent upon legal and illegal
immigration. Within a decade, one in every three students will come from a minority
background. At some point in the future, the "majority" population will consist of groups
of "minorities". Today's majority white population will become tomorrow's minority.

Forecast #3: Future curriculum content will address the issue of diverse cultural values
and languages. School personel will utilize teaching strategies that stress appreciation,
understanding and the value of other cultures.

Probability of the above forecast becoming widespread:
11 Highly probable. Will unquestionably occur.
6§ Probable. A strong possibility that it will occur.
1___Somewhat probable. A weak possibility that it will occur.
____Somewhat improbable. A weak possibility that it will not occur.
____Improbable. A strong possibility that it will not occur.
____Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 6.6 years

F Distribution of Round One R
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: 3 7 7 100 00 000 O

Probability of the above forecast becoming widespread:

F Distribution of R { Two R
18 _ Highly probable. Will unquestionably occur.
2 Probable. A strong possibility that it will occur.
___Somewhat probable. A weak possibility that it will occur.
____Somewhat improbable. A weak possibility that it will pot occur.
____Improbable. A strong possibility that it will pot occur.
—Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 5.00 years
F Distribution of R II R
Years: TODAY 5 10 20 25 30 35 40 45 50 NEVER

Responses: 7 67DDDDDDDD O

3

arn
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Scenario #4: The growth of an urban, minority underclass is likely to occur as the birth
rate among families with less than a $10,000 yearly income will double that of families
with a $30,000 or more yearly income. Single parent households continue to be the
fastest growing family unit, particularly households headed by male single parents.

Immigration is now America's greatest source of population growth.

Forecast #4: A greater proportion of tomorrow’s students will enter school with one or
more "strikes” against them.. These "strikes” may include poverty or lower family
income, a single parent household, or a minority heritage with parents of a below-

average educational level.

Probability of the above forecast becoming widespread:
. . nses

14 Highly probable. Will unquestionably occur.

4___Probable. A strong possibility that it will occur.
Somewhat probable. A weak possibility that it will occur.
1___Somewhat improbable. A weak possibility that it will got occur.
—Improbable. A strong possibility that it will pot occur.
———Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 3.3 years

Frequency Distribution of Round One Responses
Years: TODAY 5 10 15 20 25 30 35 40 45 50

NEVER
Responses: 9 6 3 0O 00O O0O0OO0OO0ODOO 1
Probability of the above forecast becoming widespread:
19 __Highly probable. Will unquestionably occur.
1 Probable. A strong possibility that it will occur.
Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will pof occur.
——Improbable. A strong possibility that it will pot occur.
—Highly improbable. Will unquestionably pot occur.
Time: The above forecast will become widespread in how many years?
Mean= 1.25 years
es
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: 15 § [0 0O O O O O O O 0O O

4
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Scenario #5: The number of households in America continues to grow at a faster rate
than does the population. The greatest growth in population is occuring in single
income, single parent families making less than $10,000 per year., This growth is
approaching twice that of double income families making $30,000 or more per year. As
poorer familes get larger, wealthier families get smaller. One result of this economic and
birth inequality is that smaller, wealthier families will be more financially able to afford

the newer technologies as they are developed

Forecast #5: Economic differences between double income families and single parent
families will increase. One result of this economic inequality will be the development of

technological haves and have nots in society.

Probability of the above forecast becoming widespread:

F Distribution of Round One R
8  Highly probable. Will unquestionably occur.
9 __ Probable. A strong possibility that it will occur.
& __Somewhat probable. A weak possibility that it will occur.
——Somewhat improbable. A weak possibility that it will not occur.
—Improbable. A strong possibility that it will not occur.
—Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 4.7 years

jon nses
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: 7 6 6 OO O O O O O O O
Probability of the above forecast becoming widespread:
F Distribution of Round Two R
12 Highly probable. Will unquestionably occur.
Z1___Probable. A strong possibility that it will occur.
1___Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will pot occur.
—Improbable. A strong possibility that it will pot occur.
Highly improbable. Will unquestionably got occur.
Time: The above forecast will become widespread in how many years?
Mean= 4.00 years
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: 9 7 3 10000 000 0O

365
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Scenario #6: Social service agencies are becoming increasingly understaffed, under
funded and over run by the size of the population requesting services. In an effort to
streamline state expenditures and reduce duplicated services, some school districts are
expanding their services to include health and minor medical care (particularly pre-
natal), before and after school child care, early childhood day care programs, and
extended counseling duties to include job placement and adult counseling.

Forecast #6: School districts will become social service centers for their communities.
Their services will include health and medical care, affordable day care and job
placement.

Probability of the above forecast becoming widespread:

F Distribution of Round One R
4 Highly probable. Will unquestionably occur.
11 _Probable. A strong possibility that it will occur.
3___Somewhat probable. A weak possibility that it will occur.
1___Somewhat improbable. A weak possibility that it will pot occur.
——Improbable. A strong possibility that it will not occur.
——Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 9.4 years
F Distribution of Round One Responses

Years: TODAY S5 10 15 20 25 30 35 40 45 50 NEVER
Responses: [0 4 9 2 1 0 O 0O O O O 1

Probability of the above forecast becoming widespread:
DA es

6 Highly probable. Will unquestionably occur.

21 ____Probable. A strong possibility that it will occur.

6 ____Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will got occur.
1 __ Improbable. A strong possibility that it will got occur.
—Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 8.42 years
F Distribution of Round Two R

Yearss TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: 2 s 9 300 00 OO0 1
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Scenario #7: With the break up of the Soviet Union and the unification of Germany, the
need for economic strength will far out weigh the need for military might. Movirng into
the next century, the world economy will be based around three major trading blocs and
their trade, economic and diplomatic links. These trading blocs are Japan and the Pacific
Rim, the United States and a unified Europe. Two of the fastest developing industries in
these blocs are information technology and biological engineering.

Forecast #7: Economic rather than military strength will determine tomorrow’s
superpowers, and global leadership in science and technology will determine economic
strength.

Probability of the above forecast becoming widespread:
F Distribution of Round One R

10 Highly probable. Will unquestionably occur.

8  Probable. A strong possibility that it will occur.
Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will ot occur.
—Improbable. A strong possibility that it will pot occur.
—Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?
Mean=5.0 years

E n. I .l I. [ B I Q B )

Years: TODAY S 10 15

Responses: 6 7 4 1

20 25 30 35 40 45 50 NEVER
O 000 O00a0 O

Probability of the above forecast becoming widespread:

14 __Highly probable. Will unquestionably occur.

6 Probable. A strong possibility that it will occur.
Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will pot occur.
—Improbable. A strong possibility that it will got occur.
—Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 4.25 years

F Distribution of Round Two R e
Years: TODAY S 10 15 20 25 30 35 40 45 50 NEVER
Responses: 8 7 s OO0 000 OO O O

367
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Scenario #8: As technology becomes more advanced and access to personalized
information becomes easier to get, the role of the home may change. Some services
which will become more home-based thorough technology are banking, shopping,
minor medical (through two-way video and electronic monitoring), education and work
(where service sector workers will process information at home and transmit it
electronically to the workplace).

Forecast #8: Information technology will blur the barrier between work, school and
home, resulting in an indeterminate work/school day.

Probability of the above forecast becoming widespread:
istributi nd SDO

Z1___Highly probable. Will unquestionably occur.

8 __ Probable. A strong possibility that it will occur.

3____Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will got occur.
—Improbable. A strong possibility that it will ot occur.
—Highly improbable. Will unquestionably got occur.

Time: The above forecast will become widespread in how many years?

Mean= 10.6 vears

Years: TODAY S5 10 15 20 25 30 35 40 45 50 NEVER
Responses: [0 4 10 2 2 O O O O 0O O 0O

Probability of the above forecast becoming widespread:

15 __Highly probable. Will unquestionably occur.

S____Probable. A strong possibility that it will occur.

Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will got occur.
—Improbable. A strong possibility that it will pot occur.
—Highly improbable. Will unquestionably got occur.

Time: The above forecast will become widespread in how many years?

Mean= 7.50 years ‘

Erequency Distribution of Round Two Responses
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: 1 10 7 2 0O 0O 0O 0O O 0O O O

8
RIN!
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Scenario #9: By the year 1995, U.S. schools are predicted to be short 700,000 qualified
teachers, and by the year 2000 the number of new graduates in education is expected to
satisfy only 60% of the new hire demand. By as early as 1995, most states are expected
to implement alternative routes to teacher centification as one solution to these shortages,
particularly in science.

Forecast #9: School districts will increasingly utilize business and industry trained
professionals as classroom teachers.

Probability of the above forecast becoming widespread:
&___Highly probable. Will unquestionably occur.
13 Probable. A strong possibility that it will occur.
4 __Somewhat probable. A weak possibility that it will occur.
1___Somewhat improbable. A weak possibility that it will got occur.
—Improbable. A strong possibility that it will not occur.
—Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 7.5 years

EFrequency Distribution of Round One Responses
Years: TODAY 5 10 15 20 25 30 35 40 45 S0 NEVER
Responses: 1 9 9 1 0O 0 0 O O g0 g O

Probability of the above forecast becoming widespread:

3____Highly probable. Will unquestionably occur.

12 _Probable. A strong possibility that it will occur.

S____Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will ot occur.
—Improbable. A strong possibility that it will not occur.
—Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 6.75 years

Frequency Distribution of Round Two Responses
Years: TODAY 5 10 15 20 25 30 35 40 45 SO NEVER
Responses: 1 12 6 1 0O 0O 0O O O O O O
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Scenario #10: The agrarian based society is gone. The industrial/manufacturing based
society is declining. The prime resources of the future are information and knowledge.
Advances in computer technology and micro electronics has led to an explosion in the
data processing ability of companies and individuals. This information based economy
will prize human intelligence as a major resource, data tailored to the individual as the
primary output, and biotechnology as the primary science.

Forecast #10: The United States will continue to move from an industrial based
economy to an information based economy where human intelligence, specialized data
processing and biological engineering are the key components.

Probability of the above forecast becoming widespread:

F Distributi (R 10ne R
9 __ Highly probable. Will unquestionably occur.
9___Probable. A strong possibility that it will occur.
1 __Somewhat probable. A weak possibility that it will occur.
—Somewhat improbable. A weak possibility that it will not occur.
—_Improbable. A strong possibility that it will pot occur.
—Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 10,0 years

E Distribution of Round One R
Years: TODAY S5 10 15 20 25 30 35 40 45 50 NEVER
Responses: 1 7 7 2 1+ 00 ¢« 0O 00 0O

Probability of the above forecast becoming widespread:

F Distributi (R 1 Two R
12 __Highly probable. Will unquestionably occur.
Z___Probable. A strong possibility that it will occur.
1__Somewhat probable. A weak possibility that it will occur.
— Somewhat improbable. A weak possibility that it will not occur.
—Improbable. A strong possibility that it will not occur.
—_Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

“Mean= 8.25 years

F Distribution of Round Two R
Years: TODAY S5 10 15 20 25 30 35 40 45 50 NEVER

Responses: 2 7 9 1 01 OO0 0O00O O

10
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Scenario #11: Within the next twenty years, many corporations are expected to trim
their management hierarchies to half of their current levels. These corporations will be
moving towards a more efficient management style of "networking", where lower level
employees will operate more independently with increased decision-making
responsibilities. Some operations previously handled "in- house" will be networked via
technology to specialists outside or across the corporation. Small firms providing highly
specialized services will fill in the gaps left by these restructured large firms.

Forecast #11: Through computer technology and networking, small companies will be
able to compete successfully with large firms. Networks or management teams will
replace management hierarchies in most corporations.

Probability of the above forecast becoming widespread:

F Distributi (R 1 Ope R
2 Highly probable. Will unquestionably occur.
15__ Probable. A strong possibility that it will occur.
2 Somewhat probable. A weak possibility that it will occur.
1 Somewhat improbable. A weak possibility that it will not occur.
__Improbable. A strong possibility that it will not occur.
_____Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 10,3 years

F Distribution of R 10ne R
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER

Responses: 1 3 12 2 2 0 OO0 OO0 0O

Probability of the above forecast becoming widespread:
§ _ Highly probable. Will unquestionably occur.
15 Probable. A strong possibility that it will occur.
_____Somewhat probable. A weak possibility that it will occur.
_____Somewhat improbable. A weak possibility that it will not occur.
___Improbable. A strong possibility that it will pot occur.
___Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 8.25 years

F Distribution of Round Twe R
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER

Responses: 2 3 15 00 0 OO OO0 04

11
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Scenario #12: Interactive distance learning, the live two-way interactive use of video
technology, will expand the resources of many school systems to include teachers and
classrooms of neighboring or far-away districts. Students in one classroom may see and
hear teachers/classrooms from other districts and vice-versa. The sharing of resources
(teachers) via two-way interactive television will expand the specialized and higher
order course offerings of many school districts, particularly small or rural districts.

Forecast #12: Distance learning will be used extensively to bring quality,
comprehensive leaming experiences to all students.

Probability of the above forecast becoming widespread:

F Distribution of Round One R
10 Highly probable. Will unquestionably occur.
10 Probable. A strong possibility that it will occur.
—_Somewhat probable. A weak possibility that it will occur.
— Somewhat improbable. A weak possibility that it will not occur.
—__Improbable. A strong possibility that it will not occur.
—Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 7.8 years

E Distribution of Round One R
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER

Responses: 3 6 8 30 OO O O OO O

Probability of the above forecast becoming widespread:
F Distribution of Round Two R
14__Highly probable. Will unquestionably occur.
S____Probable. A strong possibility that it will occur.
1____Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will pot occur.
—Improbable. A strong possibility that it will pot occur.
—Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 7.50 years

F Distribution of Round Two R o
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: 1 1n 6 1 1 000 OO0 0O

12
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Scenario #13: In a recent Roper Organization poll, AIDS, crime and drug abuse were the
issues listed about which- Americans were the most concerned. One of these, drug abuse,
has many educators worried. Children born to mothers who are drug users, particularly
the drug "crack”, are more likely to be born with physical impairments than are children
of non-drug using mothers, and are several times more likely to be socially, emotionally
or intellectually delayed. These children, who will often exhibit multiple disorders, will
have special educational needs.

Forecast #13: The probléms exhibited by children born to drug addicted mothers will
cause educators to alter the approaches they utilize in educating children. New definitions
for achievement may result and categories of special education may be expanded.

Probability of the above forecast becoming widespread:

F Distribution of Round One R
71__Highly probable. Will unquestionably occur.
Z__Probable. A strong possibility that it will occur.
S ___Somewhat probable. A weak possibility that it will occur.
1__Somewhat improbable. A weak possibility that it will got occur.
—Improbable. A strong possibility that it will got occur.
—Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 6.6 years
F Distribution of Round One R

Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: 2 9 8 U0 0O O0OD0O O0OO 1

Probability of the above forecast becoming widespread:

F Distribution of Round Two R
8 __Highly probable. Will unquestionably occur.
6__Probable. A strong possibility that it will occur.
6___Somewhat probable. A weak possibility that it will occur.
—— Somewhat improbable. A weak possibility that it will pot occur.
—Improbable. A strong possibility that it will pot occur.
—Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 6.11 years

Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER

Responses: 2 10 ¢6 OO 0O 00 OODO 2

13
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nario #14: In the future the organizational structure of schools will be called into
uestion. Time-based promotion, age-graded classrooms and Carnegie units will be
onsidered a less efficient educational structure. The needs of individual students will be
‘|seen as more important than traditional grouping practices.

orecast #14: In the future, promotion between grade levels and graduation will be
ased upon the individual mastery of educational concepts and not by age. Students will

expected to exhibit mastery of pre-specified outcomes prior to promotion or
raduation. :

IProbability of the above forecast becoming widespread:

F Distribution of R 1One R

S__Highly probable. Will unquestionably occur.

8 _Probable. A strong possibility that it will occur.

S__Somewhat probable. A weak possibility that it will occur.
1__Somewhat improbable. A weak possibility that it will pot occur.
—Improbable. A strong possibility that it will pot occur.
—Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

: 10 15 20 25 30 35 40 45 50 NEVER
Responses: J § 11 1 2 0O 0O O 0O O 0O O

Probability of the above forecast becoming widespread:

F Distribution of R 1 Two R
1__Highly probable. Will unquestionably occur.
9 __ Probable. A strong possibility that it will occur.
4___Somewhat probable. A weak possibility that it will occur.
—Somewhat improbable. A weak possibility that it will not occur.
—Improbable. A strong possibility that it will not occur.
—Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 8,75 years
F Distribution of Round Two R

Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: 0 7 11 2 0O 0 O 0O O 0O O O

14
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Scenario #15: Dissatisfaction with the quality of education obtained in the traditional
neighborhood school, has led many parents to pursue alternative means of educating their

children.

Forecast #15: There will be a rise in the percentage of students enrolled in alternative
schooling programs. These programs will include year-round classrooms, magnet

schools in the arts and sciences and the use of home schooling.

Probability of the above forecast becoming widespread:

. E no I Ql IQ [B I Q B

S Highly probable. Will unquestionably occur.

8 Probable. A strong possibility that it will occur.

3 Somewhat probable. A weak possibility that it will occur.

__Somewhat improbable. A weak possibility that it will pot occur.

___Improbable. A strong possibility that it will pot occur.
___Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 7.5 years

Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: 2 6 ¢ 20 0 O OC O OO 0O
Probability of the above forecast becoming widespread:
F Distribution of Round Two R

12 Highly probable. Will unquestionably occur.

8 Probable. A strong possibility that it will occur.

—_Somewhat probable. A weak possibility that it will occur.

— Somewhat improbable. A weak possibility that it will pot occur.

__Improbable. A strong possibility that it will pof occur.

—_Highly improbable. Will unquestionably pot occur.
Time: The above forecast will become widespread in how many years?
Mean= 4.75 years
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: 6 10 3 1 0O 0O 0O 0O O 0O 0O 0O
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Scenario #16: With the break up of the Soviet Union and the unification of Germany,
the need for economic strength will far out weigh the need for military might. Moving
into the next century, the world economy will be based around three major trading blocs
and their trade, economic and diplomatic links. These trading blocs are: Japan and the
pacific Rim, the United States and a unified Europe. U.S. exports to Europe and the
Pacific Rim will become critical to the economic health of the United States.

Forecast #16: There will be a continued movement toward a globalization of economic
markets, communications and finance with an increased foreign ownership of U.S.
industries and increased U.S. exports to foreign countries.

Probability of the above forecast becoming widespread:

11__Highly probable. Will unquestionably occur.

4___Probable. A strong possibility that it will occur.

1__Somewhat probable. A weak possibility that it will occur.

Somewhat improbable. A weak possibility that it will got occur.
—Improbable. A strong possibility that it will pot occur.

. ——Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?
= S

mmmmmmxmm&mm

Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: 1 7 7 1 0O 0O O O O OO 0O

Probability of the above forecast becoming widespread:

15__ Highly probable. Will unquestionably occur.

4 __ Probable. A strong possibility that it will occur.

Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will pot occur.
——Improbable. A strong possibility that it will pot occur.
—Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 4,50 years :

F Distribution of Round Two R
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: 4 14 2 [ O 0O O O O O 0O O
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Scenario #17: Advancements in computer hardware and software have made the
educational use of computers more viable. Software developers have made significant
progress in diagnosing individual student educational needs, matching appropriate

educational instruction to these needs and tracking student progress.

Forecast #17: Computer technology will become an integral part in the diagnosis of
student needs, the development of prescriptive instruction, and the monitoring of student

progress.

Probability of the above forecast becoming widespread:

12__Highly probable. Will unquestionably occur.

8 __ Probable. A strong possibility that it will occur.

Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will not occur.
—— Improbable. A strong possibility that it will pot occur.
—Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 8.5 years
Frequency Distribution of Round One Responses

Years: TODAY 5 10 15 20 25 30 35 40 45 S0 NEVER
Responses: 1 7 9 3 00 0O 0O 0O 0O OO 0O
Probability of the above forecast becoming widespread:
. er e nses
19 _ Highly probable. Will unquestionably occur.
1 ___Probable. A strong possibility that it will occur.
Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will not occur.
—Improbable. A strong possibility that it will pot occur.
. ——Highly improbable. Will unquestionably pot occur.
Time: The above forecast will become widespread in how many years?
Mean= 6.75 years
nses
Years: TODAY 5 10 15 20 25 30 35 40 45 S0 NEVER
Responses: 1 12 6 1 0O O O O O OO 0O

17
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Scenario #18: There is a growing mismatch between the literacy level (vocabulary,
reading and writing skills) of high school graduates and the competencies required by the
jobs available. By the year 2000, three-fourths of new work force entrants will be
qualified for only 40% of the jobs available. As a result, many industries are asking

schools to produce graduates who can not only read and write but also have
competencies in problem solving, communications and computers.

Forecast #18: Businesses will increasingly demand greater skills of high school

graduates in problem solving, communications and computer literacy.

Probability of the above forecast becoming widespread:
F Distribution of R 10ne R

13__ Highly probable. Will unquestionably occur.

7____Probable. A strong possibility that it will occur.
Somewhat probable. A weak possibility that it will occur.
____Somewhat improbable. A weak possibility that it will pot occur.
____Improbable. A strong possibility that it will got occur.
____Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 6.0 years

Years: TODAY S5 10 15 20 25 30 35 40 45 50 NEVER
Responses: § ¢ 9 00 0O OO0 OO O O
Probability of the above forecast becoming widespread:
F Distribution of R 1 Two R
19 __Highly probable. Will unquestionably occur.
1___Probable. A strong possibility that it will occur.
__ Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will not occur.
—Improbable. A strong possibility that it will pot occur.
Highly improbable. Will unquestionably not occur.
Time: The above forecast will become widespread in how many years? '
Mean= 3.00 years
Years: TODAY S 10 15 20 25 30 35 40 45 50 NEVER
Responses: 10 8 2 0O 0O 0O O O 0O 0O 0O O
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Scenario #19: Large scale employers are increasingly seeing the need to teach remedial
and/or specialized occupational skills to their employees. U.S. employers spend $210
billion annually on training of the national work force, an increase of over 70% between
1985 and 1988. Also rising is the number of companies sponsoring English educational
programs to immigrant workers. In the near future, it is predicted that immigrants will
fill more than one-fifth of all new jobs in the United States.

Forecast #19: Over half of all large companies (10,000+ workers) will offer some
means of formal or informal education for their employees in the future.

Probability of the above forecast becoming widespread:

F Distribution of R 10One R
12___Highly probable. Will unquestionably occur.
S ___ Probable. A strong possibility that it will occur.
1___Somewhat probable. A weak possibility that it will occur.
— Somewhat improbable. A weak possibility that it will got occur.
—Improbable. A strong possibility that it will not occur.
—Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 7.8 years

F Distribution of R 1 One R
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER

Responses: 4 2 10 2 O 000 O00 0O

Probability of the above forecast becoming widespread:
F Distribution of R 1 Two R

20 __Highly probable. Will unquestionably occur.

—Probable. A strong possibility that it will occur.
Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will not occur.
—Improbable. A strong possibility that it will not occur.
—Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 5.00 years

F Distribution of R 1 Two R
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER

Responses: 7 7 s 1 0O 0O 00O OO0 O

19
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Scenario #20: Social and environmental issues are increasingly becoming public
concerns. Issues such as drugs, AIDS, the "gfeenhouse effect”, and the destruction of the

rainforest are becoming a focus of national and international policy.

Forecast #20: There will be an increase in public attention to social and environmental

issues.

' Probability of the above forecast becoming widespread:

cy Distributi nd ponses
14 _Highly probable. Will unquestionably occur.
6 __ Probable. A strong possibility that it will occur.
Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will got occur.
—Improbable. A strong possibility that it will ot occur.
—Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 4.8 years
sency Distributi und
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: 6 9 s U0OD O DO OoOoag Qg
Probability of the above forecast becoming widespread:
19 _ Highly probable. Will unquestionably occur.
1___Probable. A strong possibility that it will occur.
Somewhat probable. A weak possibility that it will occur,
Somewhat improbable. A weak possibility that it will pot occur.
Improbable. A strong possibility that it will 0ot occur.
—Highly improbable. Will unquestionably pot occur.
Time: The above forecast will become widespread in how many years?
Mean=3.25 vears
nd
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: 8 1 1 00 000 0O0oO0o 0

20
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Scenario #21: Information technology will allow people to have virtual experiences in
which they can “go” somewhere and touch, see, hear and possibly smell things as though
they were there. They will do this without going anywhere. Virtual reality will inspire
students and improve learning.

Forecast #21: "Virtual reality” will become a tool for teaching, particularly geography,
history, science and someday math.

Probability of the above forecast becoming widespread:
F Distribution of R 1 One R

2 Highly probable. Will unquestionably occur.

—Probable. A strong possibility that it will occur.
Somewhat probable. A weak possibility that it will occur.
—Somewhat improbable. A weak possibility that it will not occur.
—Improbable. A strong possibility that it will pot occur.
—Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 12.5 years

Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
R&sponsw:DDllDDDDDDDD

Probability of the above forecast becoming widespread:
F Distribution of Round Two R

10 Highly probable. Will unquestionably occur.

71____Probable. A strong possibility that it will occur.

3 Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will not occur.
—Improbable. A strong possibility that it will not occur.
—Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 10,75 years

F Distribution of Round Two R
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER

Responses: [] 5§ 8 ¢ 1 0 0O 0O O 0O O O

21
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Scenario #22: Increasing numbers of states are facing crises with respect to funding
public education. Several states’ funding formulas have been determined
unconstitutional or are under pressure due to tax caps and.or concerns about inequality.
Continually increasing costs of education combined with a shift in population demo-
graphics (aging, increased percentage of minorities, etc.) wxll force changes in how
public education is funded.

Forecast #22: Inequities in funding of public schools will recieve increasing levels of
public attention resulting in court ordered restructuring of educational finances. This
may include a shift from local to state (from private property tax formulas to sales or
income tax formulas).

Probability of the above forecast becoming widespread:

—Highly probable. Will unquestionably occur.

24 Probable. A strong possibility that it will occur.
Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will pot occur.
—Improbable. A strong possibility that it will got occur.
—Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 7.5 years

F Distribution of R 1One R
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER

Responsess 0 1 1 0O 0 O O 0O O OO0 0O

Probability of the above forecast becoming widespread:
8 _ Highly probable. Will unquestionably occur.
11 Probable. A strong possibility that it will occur.
1___Somewhat probable. A weak possibility that it will occur.
—_Somewhat improbable. A weak possibility that it will pot occur.
—Improbable. A strong possibility that it will pot occur.
—Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 6.75 years

F Distribution of R 1 Two R
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER

Responses: 3 $ 8 1 O 0O OO0 0O OO 0O

22
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Scenario #23: Support for education reform and options will grow. The use of the
voucher system will allow any student the opportunity to attend the school of their
choice, public or private.

Forecast #23: Students will be given vouchers to purchase their education from many
sources, public or private.

Probability of the above forecast becoming widespread:
F Distribution of Round One R

J1___Highly probable. Will unquestionably occur.

J1__Probable. A strong possibility that it will occur.
Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will pot occur.
—Improbable. A strong possibility that it will pot occur.
—Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 5.0 years

Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responsess J 2 0O 0O 0 O 0O O O O O O

Probability of the above forecast becoming widespread:
1___Highly probable. Will unquestionably occur.
6___ Probable. A strong possibility that it will occur.
Z___Somewhat probable. A weak possibility that it will occur.
S ___Somewhat improbable. A weak possibility that it will not occur.
1 __ Improbable. A strong possibility that it will pot occur.
———Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 6,05 years
F Distribution of Round Two R

Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: 1 n 4 00 1000 OO0 0O

23
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Scenario #24: Computer networks are by-passing traditional media channels - i.e.
bringing the real info to'the world from the Chinese student rebellion and from the
former Soviet Union. These networks will become more widely used and have a major

effect on politics, ecology, environment, economy, etc.

Forecast #24: A more efficient kind of internet will be developed that can be accessed

and used easily from any site.

Probability of the above forecast becoming widespread:

J___Highly probable. Will unquestionably occur.

—Probable. A strong possibility that it will occur.

Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will not occur.
—Improbable. A strong possibility that it will ot occur.
—Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 5.0 years

ibuti DOISes
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses:DlDDDDDDDDDD
Probability of the above forecast becoming widespread:
c e . d
14 __Highly probable. Will unquestionably occur.
2 Probable. A strong possibility that it will occur.
1___Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will got occur.
— Improbable. A strong possibility that it will pot occur.
. —Highly improbable. Will unquestionably not occur.
Time: The above forecast will become widespread in how many years?
Mean= 8.00 years
Tyt b 8 es
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: [ 100 8 2 0O O O O O OO @O

24
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Scenario #25: Information and communication technology at the global scale and
differences in time zones will make global communication an around the clock around
the globe affair. We will be able to, and need to, reach-out from our homes to the world.

Forecast #25: Just as the office at home is already a reality, the classroom at home will
be a supplement to formal school classrooms. The media room at home will be the

growth center for adults and children alike.

Probability of the above forecast becoming widespread:
F Distribution of Round One R

—Highly probable. Will unquestionably occur.

1 ___Probable. A strong possibility that it will occur.
Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will pot occur.
—Improbable. A strong possibility that it will not occur.
—Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 15.0 years
F Distribution of Round One R

Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
IResponses: 0 0O 0O 1 0O O 0D O O O O 0O
Probability of the above forecast becoming widespread:
c e e es
4 __ Highly probable. Will unquestionably occur.
14 Probable. A strong possibility that it will occur.
&___Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will got occur.
Improbable. A strong possibility that it will not occur.
— Highly improbable. Will unquestionably not occur.
Time: The above forecast will become widespread in how many years?
Mean= 1175 years
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: [J 2 9 7 2 0O 0O 0O O O O O

25
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Scenario #26: Volunteering will become increasingly important in society as the
population grows, money shrinks and the need for support of social service agencies
increases.

Forecast #26: Volunteering, off-campus programs, learning in the community, helping
others, tutoring, working/studying in social agencies and hospitals, et al. will dramaticall)H
increase in the coming years.

Probability of the above forecast becoming widespread:
Erequency Distribution of Round One Responses

1__Highly probable. Will unquestionably occur.

—Probable. A strong possibility that it will occur.
Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will pot occur.
— Improbable. A strong possibility that it will got occur.
— Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 10.0 years
F Distribution of Round One R

Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Response: U 0O 1 00 O 0 0 O OO O

Probability of the above forecast becoming widespread:
F Distribution of Round Two R es
11 Highly probable. Will unquestionably occur. -
S ___Probable. A strong possibility that it will occur.
& Somewhat probable. A weak possibility that it will occur.
2 Somewhat improbable. A weak possibility that it will got occur.
Improbable. A strong possibility that it will pot occur.
Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 8.50 years

Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: 0 10 7 2 1 0O 0O 0 O OO O

26
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Scenario #27: Recognition that environment (school buildings) affects learning is
growing rapidly. New advances in technology/information retrieval is changing the
design of learning spaces. Teaching methodology in all curriculum areas is being
dramatically changed through the use of new technology.

Forecast #27: The relationship between leaming, technology and physical facilities
will play a major role in restructuring education and the planning of new schools.

Probability of the above forecast becoming widespread:

F Distribution of Round One R

1___Highly probable. Will unquestionably occur.

1___Probable. A strong possibility that it will occur.

— Somewhat probable. A weak possibility that it will occur.

— Somewhat improbable. A weak possibility that it will pot occur.
—Improbable. A strong possibility that it will not occur.
—Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in- how many years?

Mean= 10.0 years

F Distribution of R 10ne R
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER

Responses: (J [0 2 0O 0 0O 0 O O O O O

Probability of the above forecast becoming widespread:

F Distribution of Round Two R
8  Highly probable. Will unquestionably occur.
8 _ Probable. A strong possibility that it will occur.
4 __ Somewhat probable. A weak possibility that it will occur.
— Somewhat improbable. A weak possibility that it will pot occur.
—Improbable. A strong possibility that it will not occur.
—Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 9.25 years

F Distribution of R { Two R
Years: TODAY S5 10 15 20 25 30 35 40 45 50 NEVER

Responses: [J 7 10 2 1 000 O 0O 0O O

27
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Scenario #28: Group paced instruction, required courses for all, inflexible schools,
mandatory attendance, ABCDF report cards, one set of regulations for all, tracking,
ability grouping, GATE/Special Education segregations, et al. have been the forces of
existence preventing learning from replacing schooling and therefore must be eliminated.

Forecast #28: Traditional schedules, mandated report cards, required classes for all,
segregated leaming as in”at risk” attendance programs and other indefensible trappings
of schooling will be eliminated as part of the transformation to a new society and
learning will truly be more individualized and personalized.

Probability of the above forecast becoming widespread:
re _

—Highly probable. Will unquestionably occur.

1 ___Probable. A strong possibility that it will occur.
Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will not occur.
—_Improbable. A strong possibility that it will pot occur.
—Highly improbable. Will unquestionably got occur.

Time: The above forecast will become widespread in how many years?

Mean= 15.0 years
Frequency Distribution of Round One Responses

Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Response: (0 [0 0O 1 0 O O O O O O O

Probability of the above forecast becoming widespread:

F Distribution of R 1 Two R
& ____Highly probable. Will unquestionably occur.
12 __ Probable. A strong possibility that it will occur.
S____Somewhat probable. A weak possibility that it will occur.
1 ___Somewhat improbable. A weak possibility that it will not occur.
—_Improbable. A strong possibility that it will pot occur.
——_Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 13.50 years

Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: 0 1 6 m 2 0 O O 0O O O O

28
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Scenario #29: The greatest need for workers in the next twenty years (in terms of
numbers) is not in technological industries but as custodians, restaurant workers, garbage
collectors- those not requiring a high school diploma, thus focusing education on

appropriate programs for non-college, non-technical graduates.

Forecast #29: Schools will change their focus from beating the Japanese, high test scores
and core curriculum, and begin to plan more appropriate and meaningful- but not
segregated- programs for those who will work in restaurants and other non-technical,

non-college jobs.

Probability of the above forecast becoming widespread:

—_Highly probable. Will unquestionably occur.

1 ___ Probable. A strong possibility that it will occur.

Somewhat probable. A weak possibility that it will occur. v
Somewhat improbable. A weak possibility that it will not occur.
—Improbable. A strong possibility that it will not occur.
—Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 10.0 years
E Distribution of Round One R o

Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responsess [0 0O 1 0O 0 OO O O0OO O
Probability of the above forecast becoming widespread:
F Distribution of R i Two R
Highly probable. Will unquestionably occur.
1__Probable. A strong possibility that it will occur.
11___Somewhat probable. A weak possibility that it will occur.
1__Somewhat improbable. A weak possibility that it will pot occur.
Improbable. A strong possibility that it will got occur.
Highly improbable. Will unquestionably not occur.
Time: The above forecast will become widespread in how many years?
{Mean= 1175 years
c o5
Years: TODAY 5 10 15 20 25 30 ‘35 40 45 50 NEVER
Responsess 0 [0 12 5 7 O O 0O O OO0 O

29

389



373

Scenario #30: Non educational responsibilities- social issues such as AIDS education,
distribution of condoms;, child care, will continue to be placed upon the public schools.

These responsibilities take time away from curricular activities.

Forecast #30: As a result of the increase in non-educational responsibilities on the part
of the public schools (AIDs education, distribution of condoms, child care, etc.) private
schools will increase in enrollment- up to one third of the national school age population.

Probability of the above forecast becoming widespread:

—Highly probable. Will unquestionably occur.

1___Probable. A strong possibility that it will occur.

Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will got occur.
——Improbable. A strong possibility that it will pot occur.
—Highly improbable. Will unquestionably got occur.

Time: The above forecast will become widespread in how many years?

Mean= 10.0 years

nev Distributi
Years: TODAY 5 10 15 20 25 30 35 40 45 50

NEVER
Rspoms:DDlDDDDDDDDD
Probability of the above forecast becoming widespread:

L3 . s nd m
1__ Highly probable. Will unquestionably occur.
4 ___Probable. A strong possibility that it will occur.
1__Somewhat probable. A weak possibility that it will occur.
Z___Somewhat improbable. A weak possibility that it will pot occur.
Improbable. A strong possibility that it will pot occur.
Highly improbable. Will unquestionably pot occur.
Time: The above forecast will become widespread in how many years?
Mean= 10.88 years
und
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses 0 3 9 4 1 0.0 0O OO O 1

30
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Scenario #31: Commercial firms dealing with technology have produced sophisticated
educational programs such as IBM Writing to Read and their math program. These have

been very successful in the public schools.

Forecast #31: IBM and Apple merge in an effort to open private schools where students
are taught all subjects using CAI (Computer Assisted Instruction) methodology. These

schools for profit will come into existence in the near future.

Probability of the above forecast becoming widespread:

F Distribution of Round One R
—_Highly probable. Will unquestionably occur.
—_Probable. A strong possibility that it will occur.
1 Somewhat probable. A weak possibility that it will occur.
—Somewhat improbable. A weak possibility that it will not occur.
—Improbable. A strong possibility that it will not occur.
—__Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 10.0 years

E DQ I Ql IQ [B ’Q B '
Years: TODAY S5 10 20 25 30 35 40 45 50 NEVER
Responses: [] DI.DDDDDDDDD
Probability of the above forecast becoming widespread:
F Distributi (R 1 Two R

1 ___Highly probable. Will unquestionably occur.

3 Probable. A strong possibility that it will occur.

10 __Somewhat probable. A weak possibility that it will occur.

6 Somewhat improbable. A weak possibility that it will pot occur.

—_Improbable. A strong possibility that it will not occur.

Highly improbable. Will unquestionably not occur.

T‘ilhe: The above forecast will become widespread in how many years?
Mean= 11,39 years
Years: TODAY S 10 15 20 25 30 35 40 45 50 NEVER
Responses: [J 11 ¢ OO O 0O O O O 1
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Scenario #32: There is increasing democracy in all institutions and countries including
reduction of totalitarianism and business participatory management.

Forecast #32: Schools will increasingly give major decision powers to stakeholders
(parents, teachers, students), including giving much greater decision power to students
to set goals and decide their program.

Probability of the above forecast becoming widespread:
F Distribution of Round One R

—Highly probable. Will unquestionably occur.

2 Probable. A strong possibility that it will occur.
Somewhat probable. A weak possibility that it will occur.
— Somewhat improbable. A weak possibility that it will pot occur.
—Improbable. A strong possibility that it will pot occur.
—Highly improbable. Will unquestionably not occur.

Time: The above forecast will become widespread in how many years?

Mean= 5.0 years

F Distribution of Round One R
Years: TODAY S5 10 15 20 25 30 35 40 45 50 NEVER

Rspom:D 2 0 ODD O 00O OOoao O

Probability of the above forecast becoming widespread:

F Distribution of Round Two R
S Highly probable. Will unquestionably occur.
6____Probable. A strong possibility that it will occur.
Z____Somewhat probable. A weak possibility that it will occur.
1__ Somewhat improbable. A weak possibility that it will pot occur.
—Improbable. A strong possibility that it will pot occur.
__Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean=8.94 years

F Distribution of Round Two R
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER

Responses: 1 9 5§ 2 2 0 0O 0 0O 00O O
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Scenario #33: Since 1983, school districts, legislative and federal groups have played
with the educational sysiem with little or no results. The latest effort to find out “what”
and “how” to fix the system (New American School Development Corporation) which
will not work because the design is to create new models and replace what works. This
will take forever- business would never try this approach.

Forecast #33: Change will come at the local level through the application of a processes
approach (TQM is an example) that focuses on the customer’s needs, results and
customer satisfaction. Applying sound methodology for change which focuses on
attaining positive results for students will drive the education system.

Probability of the above forecast becoming widespread:
es

1_Highly probable. Will unquestionably occur.

——Probable. A strong possibility that it will occur.
Somewhat probable. A weak possibility that it will occur.
Somewhat improbable. A weak possibility that it will not occur.
—Improbable. A strong possibility that it will ot occur.
—Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 10.0 years

nd
Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responsess 0 OO 1 OO0 O OO 0O O 0O O

Probability of the above forecast becoming widespread:
cy Distributi d es

3___Highly probable. Will unquestionably occur.
8 __ Probable. A strong possibility that it will occur.
6 __Somewhat probable. A weak possibility that it will occur.
Z____Somewhat improbable. A weak possibility that it will Dot occur.
1 ___Improbable. A strong possibility that it will got occur.
—Highly improbable. Will unquestionably pot occur.

Time: The above forecast will become widespread in how many years?

Mean= 9.47 years

Years: TODAY 5 10 15 20 25 30 35 40 45 50 NEVER
Responses: [0 2 17 OO O O 0O O O O 1
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Scenario #34: Economic forces continue to provide the impetus for the design/
development of highly interactive and well designed educational software